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Pediatric headache is a global health concern, with up to 60% of youth 
experiencing persistent headache pain for at least three months (Abu-Arafeh et al., 2010). 
Often accompanying the headache are symptoms such as sensitivity to light and sound 
(Hayne & Martin, 2019; Neut et al., 2012). Headache pain and its associated sensitivities 
often result in a significant reduction in daily function and avoidance of school, leisure, 
and social activities (Langdon & DiSabella, 2017). Sensitivities to light and sound are 
important yet understudied symptoms of pediatric headache disorders. The lack of 
empirical evidence to guide occupational therapists in the treatment of headache-related 
sensitivities in children and adolescents presents a major gap in the practice area of 
pediatric chronic pain. 
Pediatric Auditory and Visual Exposure (PAVE) was developed to address this 
gap and to provide occupational therapists with an effective, standardized approach to 
treat headache-related sensitivities in youth. PAVE is a theoretically driven, exposure-
based occupational therapy intervention for youth (ages 8–17) presenting with a 
 
 vi 
diagnosed pediatric headache disorder and experiencing light and/or sound sensitivities 
that interfere with their daily functioning. The intervention consists of six treatment 
modules employed over the course of several weeks. The primary goal of PAVE is to 
improve participant daily functioning through reduction of avoidance behavior, sensory 
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CHAPTER ONE: Overview of the Problem 
Background 
 
Pediatric headache disorders are a significant global health concern. Up to 60% of 
youth experience persistent pain due to headache for at least three months (Abu-Arafeh et 
al., 2010). Such pain results in decreased quality of life and considerable impact upon 
roles, routines, and participation in daily occupations (Langdon & DiSabella, 2017; 
Shulman et al., 2020).  
Sensitivity to light and/or sensitivity to sound (more commonly known as 
photophobia and phonophobia, respectively) are common symptoms of headache 
disorders (Hayne & Martin, 2019; Neut et al., 2012). For decades, standard medical 
advice for headache management has been to identify and avoid lights and sounds that 
may precipitate or exacerbate headaches (WHO, 2006, 2014). As a result, many youth 
with headache disorders unreservedly avoid environments, roles, or occupations in which 
they might encounter light or sound, both because they are following medical advice and 
due to their anticipatory fear of pain (referred to in the literature as “pain-related fear”; 
Simons et al., 2015). However, there is little empirical evidence supporting this an 
avoidance approach. In fact, avoiding headache triggers and/or modifying one’s 
environment accordingly can result in a cycle that maintains and exacerbates pain 
perception and promotes considerable functional disability (Martin et al., 2010). Recent 
research on adults indicates that confronting light and sound through desensitization may 






There is conflicting medical advice in current literature and no consensus about 
the best clinical approach for treating pediatric headache disorders: Should an individual 
with chronic headaches avoid triggers or expose oneself to the triggers? Should medical 
professionals and occupational therapists take a modification-based or a restorative 
approach to treatment? While the results of Martin and colleagues’ (2014) study are 
promising, it is important to note that there have been no major randomized control trials 
in adult or pediatric populations to determine the efficacy or effectiveness of 
desensitization treatment (Albilali & Dilli, 2018). Furthermore, this author is unaware of 
any established light and/or sound desensitization protocol that has been developed or 
tested in pediatric headache populations.  
Due to the limited evidence base in the literature, few occupational therapists are 
educated in the use of desensitization as an intervention for sensitivity to light and sound 
in patients with headaches. Even occupational therapists who are somewhat familiar with 
the desensitization approach may be less likely to use it due to the lack of empirical 
evidence, the lack of a standardized administration procedures, the practitioner’s inability 
to confidently explain the rationale for such an approach to patients, or their lack of 
training to facilitate the treatment. The lack of empirical evidence to guide clinicians in 
the treatment of headache-related sensitivities in children and adolescents presents as a 
major problem. Left untreated, youth with headache may continue to avoid environments 
or occupations in which they might encounter light or sound stimuli, resulting in 




Impact of Problem 
Light and sound are unavoidable sensory stimuli and are part of the physical 
environments children and adolescents encounter daily. Nearly all occupations require 
exposure to these sensory stimuli to some degree. Efforts to avoid light and sound stimuli 
impact youths’ performance patterns and skills, leading to avoidance of participation and 
engagement in occupations (Martin et al., 2014; Simons et al., 2015). As mentioned 
above, youth who experience sensitivity to light and sound are at risk for persistent pain 
and an overall decline in their well-being if these symptoms are left untreated or are 
treated ineffectively (Llop et al., 2016). As a result, the age-appropriate occupations that 
require tolerance of light and sound, such as attending school, participating in social 
interactions, engaging in play and leisure activities, will suffer as well.  
Aside from the detrimental impact of headaches and associated sensitivities on 
youths’ own functional performance, their families also report experiencing a similar 
decline in their own well-being. Importantly, Datz and colleagues (2019) report 
caregivers of youth with chronic headaches endorse elevated levels of stress and burden 
both financially and emotionally. Due to the demanding costs of medical care and the 
time commitment required, a recent national survey indicated caregivers of youth with 
chronic pain conditions are frequently forced to work less and experience increased out-





Project Overview  
Treating sensitivities to light and sound (and their related avoidance behaviors) 
through graded exposure (i.e., gradual desensitization) is a clinical intervention for which 
there is a slowly growing empirical basis (Martin et al., 2014). Importantly, this approach 
can lead to successful reintegration into meaningful occupations without avoidance or 
modification. Given the scope of this problem, the high prevalence of pediatric headache 
disorders, and the lack of an empirically supported intervention, this doctoral project 
sought to build on existing best practices and evidence-based treatment to create a 
treatment manual for auditory and visual desensitization to be implemented by 
occupational therapists working with pediatric headache patients. With the resulting 
treatment manual as their guide, therapists can use graded exposure techniques to 
decrease the patient’s avoidant/passive response to light or sound, desensitize the 
perceived intensity of the triggers, and facilitate the patient’s reintegration into previously 
avoided activities and environments (Martin, 2010; Martin et al., 2014).  
The Pediatric Auditory and Visual Exposure (PAVE) intervention is rooted in the 
theory of classical conditioning (Domjan, 2005) and the Fear-Avoidance Model of Pain 
(FAM; Vlaeyen & Linton, 2000). Similar interventions using these frameworks have 
demonstrated success in adults with various chronic pain conditions (de Jong et al., 2005; 
Vlaeyen et al., 2001; Vlaeyen et al., 2002). The PAVE intervention, however, was 
developed for children and adolescents ages 8–17 with a diagnosed chronic headache 
disorder who are also experiencing non-organic sensitivities to light and/or sound. 




over the span of 4–6 weeks. The manual content was created for use in intensive 
interdisciplinary pain treatment (IIPT); however, it was written in a manner that allows 
generalization to other treatment settings. 
Given the complexity and multifactorial nature of chronic pain, it is difficult to 
generate detailed best-practice guidelines for treating sensitivities to light and sound in 
youth with pediatric headache, as there is no one intervention that is appropriate for all 
symptoms and developmental levels. PAVE was developed to account for this variability 
and is written in a modular format, with flexibility to progress through the six (6) 
modules at an individualized pace and at the discretion of a trained occupational 
therapist. Module content includes extensive information for psychoeducation about pain, 
identification of coping strategies, identification and ranking of avoided environments 
and stimuli, development of exposure hierarchy ladders, exposure to avoided stimuli in 
structured sessions, and generalization of skills to community environments. The primary 
outcome of PAVE is change in individuals’ functioning and/or participation in valued 
activities. Secondary outcomes include changes in symptoms, namely, sensitivity light 




CHAPTER TWO: Theoretical and Empirical Evidence  
Section 1: Theoretical Evidence Base of Problem 
Development of Explanatory Model 
The theoretical framework for understanding the process through which a 
perceived pain experience results in functional disability is widely known as the Fear-
Avoidance Model of Pain (FAM; Figure 2.1; Vlaeyen & Linton, 2000). This model 
originated nearly four decades ago; however, Vlaeyen and Linton (2000) corroborated the 
original model and refined a more complex version that delineates an explicit, circular 
pathway from the original perceived pain experience to functional disability and 
depression, and back to pain again.  
Figure 2.1 
 















According to Vlaeyen and colleagues (2012), the FAM was constructed to 
describe how pain-related disability, distress, and physical disuse develop as a result of 
learned protective behaviors (i.e., avoidance). In the FAM, the authors propose that the 
original cause of functional disability is an initial injury or spontaneous onset of pain. 
From that experience, the patient’s pathway includes the following, in order of 
occurrence, after the initial pain experience: increased catastrophic thinking, increased 
pain-related fears, increased avoidance and/or escape from activities, and functional 
disability/depressive symptoms (Vlaeyen & Linton, 2000), which then circles back to and 
exacerbates the perceived pain experience. These relationships can lead to a self-
perpetuating cycle of persistent pain.  
While the FAM was initially developed to explain the pathway through which 
persistent pain develops in the adult population, the model has also been adapted and 
applied in the pediatric pain population (Figure 2.2; Simons & Kaczynski, 2012). To 
determine if the FAM theory strongly predicts functional disability among youth with 
chronic pain, Simons and Kaczynski (2012) examined the model using the same predictor 
variables as in the adult model. Results of that study suggested that the original FAM 
proposed by Vlaeyen & Linton (2000) does in fact predict disability within the pediatric 
population, using the same variables, in the same order (i.e., perceived pain experience, 
increased pain catastrophizing, increased fear of pain, increased avoidance behaviors, 
functional disability). One notable difference between the adult and pediatric FAM is that 
the feedback pathway from disability back to the perceived pain experience was not 









Kaczynski, 2012). As a result of this specific finding, it appears that the pediatric FAM 
examined by Simons & Kaczynski (2012) more directly aligns with the explanatory 
model this author has developed (Figure 3).  
Figure 2.2 
 










Note. Reproduced from Simons & Kaczynski, (2012). 
As described above, the theoretical model depicted in Figure 2.3 is rooted in the 
principles of the FAM. This theory was selected as a model due to both its robust 
evidence base (summarized thoroughly in Vlaeyen et al., 2012 and Simons & Kaczynski, 
2012) and its clinical utility in pediatric pain rehabilitation programs throughout the 
country (Harrison et al., 2019). Stated simply, the principles described in the FAM 





















Note. Model developed by this author for purposes of OTD project. 
Although simplified in comparison to the original FAM, Figure 3 displays a 
pathway whereby an individual with persistent/chronic headache and related light/sound 
sensitivity can ultimately develop functional disability. In the adapted model, the 
pathway begins when an individual experiences headache-related pain and/or 
sensitivities. These symptoms can lead to increased catastrophic thinking and then to 
increased pain-related fear. Subsequently, increased pain-related fear can lead to 
increased avoidance behaviors. Lastly, avoidance behaviors may lead directly to 
functional disability. The existing empirical evidence supporting the proposed model will 
be further summarized in the section below. 
Synthesis of Evidence 
While the FAM has garnered ample support in the literature examining 
relationships between chronic pain and disability in adults (Vlaeyen et al., 2012), 





















pediatric population (Simons & Kaczynski, 2012). Still, results from a comprehensive 
literature review and critical appraisal of the available research offers strong evidence 
suggesting that the theoretical model this author developed may predict functional 
disability in youth with chronic pain through the linear pathway identified in Figure 2.3. 
The information provided below summarizes the available evidence to support the 
relationship of each pathway within that model. 
Direct Pathway 1: Pain Experience and Pain Catastrophizing  
The first pathway the proposed model (Figure 2.3) is the relationship between 
headache-related pain and pain catastrophizing. In this model, it is hypothesized that 
perceived pain experience (i.e., intensity) will be directly and positively correlated with 
catastrophic thinking in youth ages 8–17 with chronic headache. Catastrophizing is a 
coping style in which an individual irrationally thinks the worst will happen in a situation 
(Lynch-Jordan, 2013). To better understand the empirical support for this specific 
component of the model, a comprehensive literature review was conducted using a 
variety of databases including PubMed, PsycINFO, CINAHL, and Cochrane Review. 
Search terms included: 1) “pain catastroph*” AND “child,” 2) “pain intensity” AND 
“pain catastroph*” AND “child,” 3) “pain” AND “catastrophize” OR “catastrophic 
thinking” and 4) “fear of pain” AND “pain catastrophize.” Limits were set to children 
ages 0–18, published within the last 10 years, full-text, and in English. 
This highlighted two separate meta-analytic reviews, both of which included, as 
an aim, exploration of the relationship between pain intensity, measured by numerical 




from 13.7–14.4 years) with mixed chronic pain diagnoses (Fischer et al., 2018; Miller et 
al., 2018). The first (Fischer et al., 2018) conducted a systematic review and meta-
analysis of psychometrically validated measures of pain-related variables. As one of their 
aims, they meta-analyzed correlations between a cognitive-affective measure (e.g., pain 
catastrophizing) and several target variables, one of which included pain intensity. In 11 
studies encompassing more than 3,000 participants, they found a small to moderate 
(Cohen's d=0.32) positive effect of pain intensity on pain catastrophizing. Relatedly, 
Miller and colleagues (2018) specifically sought to quantify the relationships between 
catastrophizing and pain intensity, among other outcome variables. In 35 studies 
encompassing over 4,500 participants, using meta-analyses, they found that pain intensity 
had a moderate association with catastrophizing, with a mean effect size in the moderate 
range as well (r=0.29, p<0.01).  
         Additionally, two cross-sectional empirical studies (Lynch-Jordan et al., 2013; 
Simons & Kaczynski, 2012) and one measurement validation study (Simons et al., 2011) 
with large sample sizes (ranging from 240–350 participants) examined the relationship 
between pain intensity and pain catastrophizing in youth with mixed chronic pain 
diagnoses. Of note, while the findings of these individual studies are also reflected in the 
larger meta-analyses noted above, they also were separately examined during the 
literature review. They are described here primarily as specific examples of the studies 
contained in the meta-analyses. All three of the individual studies found that pain 
intensity was moderately correlated with pain catastrophizing, with Pearson’s correlations 




         While the studies described above offer evidence supporting a pathway from 
perceived pain experience to pain catastrophizing in youth with mixed chronic pain 
conditions, in the majority of these studies only a small percentage of the samples had a 
primary pain diagnosis of headache (i.e., my specific population of focus). Therefore, 
three additional measurement validation studies (Crombez et al., 2003; Hermann et al., 
2007; Kröner-Herwg & Maas, 2013) and one cross-sectional empirical study (Tran et al., 
2015), each with samples reporting a considerable portion of youth with primary 
headache diagnoses, were also examined in detail.  
In a sample wherein one third of youth participants reported headache as their 
primary diagnosis, Crombez and colleagues (2003) found that pain intensity was 
significantly correlated with pain catastrophizing (r=0.49, p<0.001). Additionally, when 
Crombez et al., (2003) tested the predictive validity of pain catastrophizing, they found 
that when they controlled for age and gender, catastrophic thinking about pain remained 
associated with pain intensity in their model (ϐ=0.42, t=2.92, p<0.001), and explained 
17.5% of the variance in pain intensity. A larger study conducted by Tran and colleagues 
(2015) of youth with mixed chronic pain, of which 37% had headache, also reported a 
moderate correlation between pain intensity and pain catastrophizing (r=0.38, p<0.001). 
Another relatively large study (Hermann et al., 2007), wherein more than 50% of the 
pediatric sample reported headaches, found a moderate relationship between pain 
intensity and pain catastrophizing (r=0.30, p<0.05).  Lastly, in a sample of youth with 
headaches exclusively, Kröner-Herwig & Maas (2013) also determined that pain intensity 




association (r=0.25, p<0.05).  
Taken together, the results from the studies described above offer a moderate 
amount of evidence to support a pathway from perceived pain experience (i.e., intensity) 
to pain catastrophizing in youth with chronic pain broadly and in youth with chronic 
headaches specifically. It is important to note however, that while existing evidence has 
determined a relationship between perceived pain experience and pain catastrophizing, it 
is equally important to acknowledge that the studies only demonstrated small to medium 
effects. Therefore, it is likely the case that many other factors such as age, pre-existing 
psychological conditions, or time since onset of pain, may be acting as moderators of the 
relationship between these two variables. 
Direct Pathway 2: Pain Catastrophizing and Fear of Pain 
The second pathway in the proposed model (Figure 2.3) is the relationship 
between pain catastrophizing and fear of pain. Miller and colleagues (2018), describe 
pain catastrophizing and fear of pain as similar, but unique constructs. Pain 
catastrophizing is considered a cognitively based construct whereas fear of pain is an 
emotion-based construct (Lynch-Jordan, 2013). One might consider fear being an “in the 
moment” response to painful stimuli whereas catastrophizing is a more global cognitive 
thinking style that has the potential to fuel fear, through the mental presentation of all 
possible negative outcomes (Lynch-Jordan, 2013).  
In this model, it is hypothesized that pain catastrophizing will be directly and 
positively correlated with fear of pain in youth ages 8–17 with chronic headache. To 




comprehensive literature review was conducted using a variety of databases including 
PubMed, PsycINFO, CINAHL, and Cochrane Review. Search terms included: 1) “pain 
catastroph*” AND “fear of pain” AND “child,” 2) “Pain catastroph*” AND “pain-related 
fear” AND “child,” 3) “Pain” AND “catastroph*” AND “fear” AND “child,” and 4) 
“pain catastrophizing” OR “pain catastrophizing scale” OR “PCS” AND “fear of pain” 
OR “fear of pain questionnaire” OR “pain–related fear.” Limits were set to children ages 
0–18, published within the last 10 years, full-text, and in English. 
Results from this extensive search included six applicable studies. In the same 
large cross-sectional empirical study with mixed pain diagnoses described in the 
discussion of the first direct pathway, Simons and Kaczynski (2012) found that pain 
catastrophizing was strongly and positively correlated with fear of pain, with a Pearson’s 
r of 0.74, p<0.01. Similarly, in a measurement validation study of 206 youth reporting 
chronic headaches, Simons et al., (2015) again determined that pain catastrophizing was 
significantly correlated with fear of pain (r=0.45, p<0.01). In another large measure 
validation study in a sample of youth with chronic pain, approximately 50% of whom had 
chronic headache, Flack et al., (2017) found that pain catastrophizing was significantly 
correlated with fear of pain (r=0.62). Three additional measure validation studies of 
youth with various chronic pain conditions (Berniger Romariz et al., 2019, Dekker et al., 
2018, & Simons et al., 2011) determined that pain catastrophizing was strongly correlated 
with fear of pain, with Pearson’s correlations ranging from 0.73–0.79, p<.01. Overall, the 
results from the six studies described in this section offer strong evidence to support a 




in youth with chronic headaches specifically. 
Direct Pathway 3: Fear of Pain and Avoidance Behavior 
The third pathway in the proposed model (Figure 2.3) is the relationship between 
fear of pain and avoidance behavior. In this model, it is hypothesized that fear of pain 
will be directly and positively correlated with avoidance behavior in youth ages 8–17 
with chronic headache. To better understand the empirical support for this specific 
component of the model, a comprehensive literature review was conducted using a 
variety of databases including PubMed, PsycINFO, CINAHL, and Cochrane Review. 
Search terms included: 1) “fear of pain” AND “avoidance” AND “child,” 2) “fear of 
pain” AND “avoidance” AND “child,” 3) “fear of pain” AND “avoidance behavior” 
AND “child,” 4) “fear of pain questionnaire” AND “child.” Limits were set to children 
ages 0–18, published within the last 10 years, full-text, and in English. 
The same six studies which were described in the discussion of the second 
pathway were also applicable to the third pathway. In their validation of the pediatric 
FAM, Simons and Kaczynski (2012) found that fear of pain was strongly correlated with 
avoidance behavior (r=0.67, p<.01). Again, in a separate study, Simons et al., (2015) also 
determined that fear of pain was significantly and strongly correlated with avoidance 
behavior in a population of youth with chronic headache (r=0.65, p<.01). Flack et al., 
(2017) found that fear of pain was significantly correlated with avoidance behavior in a 
sample wherein approximately 50% of youth reported headache (r=0.57, p<.05). The 
same set of three measure validations studies (Berniger Romariz et al., 2019, Dekker et 




studies of youth with various chronic pain conditions determined that fear of pain was 
strongly correlated with avoidance behavior, with Pearson’s correlations ranging from 
0.64–0.78, p<.01. Overall, the results from the six studies described in this section offer 
strong evidence to support a pathway from fear of pain to avoidance behavior in youth 
with chronic pain broadly and in youth with chronic headaches specifically. 
Direct Pathway 4: Avoidance Behavior and Functional Disability 
The final pathway in the proposed model (Figure 2.3) is the relationship between 
avoidance behavior and functional disability. In the model, it is hypothesized that 
avoidance behavior will be directly and positively correlated with functional disability in 
youth ages 8–17 with chronic headache. To better understand the empirical support for 
this specific component of the model, a comprehensive literature review was conducted 
using a variety of databases including PubMed, PsycINFO, CINAHL, and Cochrane 
Review. Search terms included: 1) “Avoidance” AND “disability” AND “pain,” 2) 
“avoidance behavior” AND “pain-related disability “AND “child,” and 3) “fear-
avoidance questionnaire” OR “FOPQ” AND functional disability” OR “FDI.” 
Four of the six studies discussed in the analysis of literature for the previous two 
pathways were also applicable to the fourth and final link in the model. In their FAM 
testing study, Simons and Kacyznski (2012) found that avoidance behavior was strongly 
correlated with functional disability (r=0.64, p<.01). Of note, this was the only study of 
those analyzed here which observed a large association between avoidance behavior and 
functional disability. In contrast, Berniger Romariz et al., (2019), Flack et al., (2017), and 




avoidance behavior and functional disability. Specifically, these three studies determined 
that avoidance behavior was moderately correlated with functional disability, with 
Pearson’s correlations ranging from 0.24–0.39, p<.01.  
Taken together, the results from the studies described above offer considerable 
evidence to support a pathway from avoidance behavior to functional disability in youth 
with chronic pain broadly and in youth with chronic headaches specifically. Importantly, 
while the existing literature has demonstrated that a relationship exists between 
avoidance behavior and functional disability, it is important to acknowledge that with the 
exception of the Simons and Kacyznski study, the majority of the studies described in 
this section reported only small to medium effects. These findings may be explained in a 
number of ways. It is possible that the participants may be engaging in notable avoidance 
behaviors, however such behaviors may only be impacting a small portion of the wider 
range of functional daily activities. In another explanation, it is possible that participants 
may not necessarily be avoiding activities outright but may still perceive themselves as 
functionally disabled due to the difficulties they have completing their functional daily 
activities. A related factor which may also impact the observed associations is the 
measurement of functional disability itself, particularly when assessed only by self-
report, as is the case for many of the studies cited here. The complexity of functional 
disability renders its measurement complicated and difficult to complete reliably. Lastly, 
it is likely the case that many other psychosocial factors disrupt a stronger, direct 
relationship between pain-related avoidance and functional disability. Such factors may 




present (e.g., ignoring, minimizing, protecting), the consistency of parent behavioral 
expectations for their child (i.e., whether or not expectations shift or are held to in the 
presence of pain), the child’s pre-existing psychological conditions (e.g., premorbid 
anxiety or depression), or the functions pain may be serving for the child (e.g., facilitating 
school absence, skirting non-preferred household management tasks, securing attention 
from caregivers). Each of these factors may alter or further explain some of the variance 
in functional disability beyond that of avoidance behavior alone. 
Conclusion of Theoretical Evidence 
The proposed theoretical model (Figure 2.3), derived from the Fear-Avoidance 
Model of Pain (Vlaeyen & Linton, 2000), elucidates a pathway whereby a child or 
adolescent with persistent/chronic headache and light/sound sensitivity can ultimately 
develop functional disability. Given that the FAM is widely recognized and utilized 
among those who study and treat chronic pain, and it's clear parallel to the proposed 
model, this author anticipated finding strong, positive relationships between all 
variables/direct pathways of my model. Instead, the extant literature suggested that while 
there is clearly an evidence base for such relationships, there is variability in the strength 
of those relationships. In other words, while the literature suggests that all included 
variables were directly and positively correlated with each other as hypothesized, only 
two out of the four pathways (i.e., the second and third) demonstrated strong associations. 
Conversely, the first and fourth direct pathways offered fair evidence to support the 
relationships between their respective variables, with the degree of their associations 




in studies examining these pathways may be indicative of additional variables that 
influence the strength of such relationships (i.e., moderators) or further explain the 
relationship between the two variables in the pathway (i.e., mediators). However, this is 
not surprising, given the complexity of chronic pain, the challenges of accurate 
measurement of the associated variables, and the variety of factors which contribute to its 




Section 2: Empirical Evidence to Address Problem 
 Three research questions were developed and a thorough evaluation and synthesis 
of the literature was conducted to examine existing methods for addressing the proposed 
problem. To better understand the empirical support for each research question, a 
comprehensive literature review was conducted using a variety of data bases and search 
terms and criteria. The following questions were used to guide the literature review: 
Research Question #1: Do exposure-based interventions reduce sensitivity to 
light and sound in youth ages 8–17 with chronic headache disorders? 
Research Question #2: Do visual and auditory exposure-based interventions 
improve functional outcomes in youth ages 8–17 with chronic headache 
disorders? 
Research Question #3: Do visual and auditory exposure-based interventions 
reduce perceived pain intensity in youth ages 8–17 with chronic headache 
disorders? 
Findings of Research Question #1: Do exposure-based interventions reduce sensitivity 
to light and sound in youth ages 8–17 with chronic headache disorders? 
Search Methods: 
To better understand the empirical support for this research question, a 
comprehensive literature review was conducted using a variety of databases including 
PubMed, PsycINFO, CINAHL, and Cochrane Review. The original search terms 
included: 1) Graded exposure OR desensitization OR systematic desensitization OR 




sound, and 2) Graded exposure OR desensitization OR systematic desensitization OR 
retraining AND kinesiophobia OR tinnitus OR hyperacusis OR misophonia, which 
included a variety of auditory disorders. Search limits were initially set to only include 
studies with children ages 7–18, published in English within the last 10 years, with full-
text available from Boston University’s library. However, after minimal results were 
retrieved, the search was expanded to include studies with participants of any age and 
studies that were published within the last 20 years. Even with this expansion, few results 
met search criteria; four studies were selected for review. 
Criteria for article selection from the search results included: 1) inclusion of an 
exposure-based intervention to reduce sensitivity to light and/or sound, and 2) inclusion 
of an outcome measure that assessed changes in light or sound sensitivity symptoms. 
There were no exclusionary criteria for article selection.  
Clinical Bottom Line 
Overall, there is minimal empirical evidence to support the use of exposure-based 
interventions to reduce light and sound sensitivity specifically in youth with chronic 
headache disorders. In fact, no evidence specifically addresses the research question 
considered, displaying a large gap in our knowledge about how to effectively treat this 
problem and the need for future research. In order to support the use of exposure-based 
interventions within the pediatric headache population, clinicians must draw on evidence 
generated from scientific examinations of similar interventions. In fact, extending 
evidence in this way is key to scientific progress and often involves examining the effects 




these studies were conducted within samples from different populations than that of the 
original research, though with some caution, these can be generalized to the population in 
question. Despite their differences from each other and the overall clinical question 
explored here, the findings of these studies suggest that exposure can be an effective 
intervention for individuals with auditory and visual abnormalities; this may have 
implications for youth with auditory and visual sensitivities secondary to headaches.  
 An extensive literature review revealed just one study within the adult headache 
population that used an exposure-based approach to reduce visual disturbances. Results 
from a single-case design suggested that prolonged, repeated exposure to a headache 
trigger, in conjunction with relaxation, may lead to desensitization of that stimulus 
(Martin, 2000). This study found a mean decrease of 44% in visual disturbances from 
baseline to post-treatment (Martin, 2000). No additional studies examining the effect of 
exposure-based interventions for visual symptoms or sensitivities were identified in the 
adult headache population and none were identified in the pediatric headache population.  
Exposure-based treatment has also been utilized to reduce symptoms associated 
with auditory disorders such as misophonia (i.e., dislike of certain sounds) and tinnitus 
(i.e., ringing or buzzing sound in the ears). In pre-post cohort design of 90 adults with 
misophonia, nearly 50% reported a 30% reduction in misophonia symptoms upon 
completion of a counterconditioning intervention that included exposure to sounds with a 
behavior replacement (Schröder et al., 2017). Relatedly, in a less scientifically rigorous 
case study with two youths with misophonia, participants reported a 19% and 33% 




program that included exposure (McGuire et al., 2015). In another pre-post cohort study 
of 68 adults with tinnitus, participants underwent Tinnitus Retraining Therapy, a protocol 
that uses exposure to sound to improve sound tolerance.  The authors reported that the 
vast majority (80%) of participants significantly increased their tolerance to sound, 
resulting in decreased sound sensitivity (p<.01; Formby et al., 2007).  
Similar exposure-based interventions have been utilized in patients on the Autism 
Spectrum to treat various sound phobias. In a single-subject design of three young 
children, no formal scale was used to assess changes in sound sensitivity. However, at the 
end of graded exposure (using a systematic desensitization approach), each of the three 
participants were determined by their clinician to be “comfortable” with the sound 
stimulus that was initially “intolerable” upon beginning of treatment (Koegel et al., 
2004).  
Taken together, as noted earlier, insufficient empirical evidence exists to strongly 
support the effectiveness of light and sound exposure-based interventions in children and 
adolescents with chronic headache. However, the results of various studies described 
above, using similar exposure-based interventions, show promising results that may be 
generalizable to the pediatric headache population. Through repeated exposures to light 
or sound in conjunction with behavioral therapy to identify coping strategies, evidence 
suggests that individuals can learn to habituate to stimuli, reducing their sensitivity to 
light and sound. 
Similarities and Differences 
 




and the duration of the intervention. Only one of the studies selected was conducted with 
patients with headache, and this was with adults (Martin, 2000). Three studies included 
individuals of varying ages with non-headache auditory disorders (Formby et al., 2007; 
McGuire et al., 2015, & Schröder et al., 2017). The final selected study included young 
participants with Autism Spectrum Disorder (ASD), presenting with known ASD-related 
sound sensitivity (Koegel et al., 2004). Both Martin (2000) and Kogel et al., (2004) used 
a single-subject study design whereas Formby et al., (2007), McGuire et al., (2015), 
Schröder and colleagues (2017) used a pre-post study design. Treatment length also 
varied across studies as well. Martin (2000), McGuire et al, (2015), and Schröder et al., 
(2017) had fewer treatment sessions, ranging from eight to 18 sessions, as compared to 
the study by Formby et al., (2007) and Koegel et al., (2004) whose treatment length 
extended to more than eight months. All five studies measured their outcomes differently, 
with varying degrees of formality and standardization.  
 Despite their vast differences, all five studies are similar in terms of the 
intervention itself. Each study included an exposure-based treatment approach to reduce 
discomfort with/sensitivity to light or sound within their respective sample. In addition to 
the exposure component, four of the five studies also included a form of coping education 
and/or a counseling component to the intervention. Formby et al., (2007), McGuire et al., 
(2015) and Schröder et al., (2017) all incorporated a form of counseling or cognitive-
behavioral therapy, while Martin (2000) provided education on various coping 
techniques, such as relaxation strategies. The majority (if not all, based on the 




Quality and Limitations 
 Although all studies included exposure-based interventions, there are limitations 
in each of the studies. The most notable limitation in terms of methodology was the fact 
that none of the reviewed articles were randomized controlled trials (RCTs), which are 
considered the gold standard for intervention research. RCTs would include 
randomization of participants to either the intervention or a control/comparison group. By 
the nature of the methodology chosen (i.e., single-case design), the studies by Martin 
(2000) and Koegel et al. (2004) had small samples. This alone is not a limitation. 
However, because the study by Martin (2000) did not appear to be conducted in a 
rigorous and replicable manner (i.e., the information provided in the method section is 
sparse), the generalizability of Martin’s (2000) findings is limited. Koegel and 
colleagues’ (2004) study, on the other hand, provided a detailed description of their 
methodology, which in turn appears to be replicable and more rigorous overall. McGuire 
et al. (2015) is also plagued by the problem of a small sample, as they present the pre- 
and post-intervention data for two cases. The remaining two studies, Formby et al., 
(2007) and Schröder et al., (2017), had samples large enough to conduct statistical 
analyses and did in fact report significant findings. Lastly, three of the five studies 
(Formby et al., 2007; Koegel et al, 2004; & Martin, 2000) are considered dated (i.e., took 
place >5 years ago) at the time of this literature review. Of note, while it does not pertain 
to the strengths/weaknesses of the research presented here, it should be noted that (for the 
purposes of this writer’s endeavors) none of the studies described above met this writer’s 




presenting problem, or the combination thereof.  
Recommendations 
 These results suggest that exposure-based interventions, in conjunction with 
psychoeducation interventions teaching coping skills or behavioral therapy, may be 
effective in reducing sensitivity to light and sound symptoms in various populations 
presenting with visual and/or auditory disruptions. However, while the implications of 
these findings for the use of this intervention in youth with headache seem promising, 
they are not yet firmly grounded in empirical evidence. In theory, the approaches used in 
these five differing studies may be generalizable to the population in question. However, 
clinicians should use caution, as the absence of directly applicable empirical evidence 
makes it difficult to strongly recommend this intervention for reducing sensitivity 
symptoms in youth with headache. Given the vast gap in research in this highly specific 
area, further studies that include the population in question should be conducted in order 
to determine the effectiveness of exposure-based interventions in reducing sensitivity to 
light and sound.  
Findings of Research Question #2: Do visual and auditory exposure-based interventions 
improve functional outcomes in youth ages 8–17 with chronic headache disorders? 
Search Methods: 
To better understand the empirical support for this research question, a 
comprehensive literature review was conducted using a variety of databases including 
PubMed, PsycINFO, CINAHL, and Cochrane Review. The original search terms 




systematic desensitization OR retraining AND photophobia OR sensitivity to light OR 
phonophobia OR sensitivity to sound, and 2) Chronic pain AND graded exposure OR 
desensitization OR systematic desensitization OR retraining AND kinesiophobia OR fear 
of pain. Search limits were initially set to only include studies with children ages 7–18, 
published in English within the last 10 years, with full-text available from Boston 
University’s library. However, after minimal results were retrieved, the search was 
expanded to include studies with participants of any age and studies that were published 
within the last 20 years. With this expansion, nine studies were selected for review. 
Criteria for article selection from the search results included: 1) participants with 
a chronic pain diagnosis, 2) inclusion of an exposure-based intervention to improve 
functioning, and 3) inclusion of an outcome measure that assessed changes in function. 
There were no exclusionary criteria for article selection. 
Clinical Bottom Line 
There is a notable lack of empirical evidence that directly aligns with the type of 
intervention and specific population in the research question. There is, however, 
emerging evidence that more broadly supports the use of exposure-based interventions to 
reduce functional disability in general pediatric chronic pain samples. Four studies of 
exposure-based interventions (Lalouni et al., 2016; Simons et al., 2020; Wicksell et al., 
2006, 2008) were identified, three of which included a small headache subsample. In 
their randomized controlled trial, Wicksell and colleagues (2008) found a significant 
reduction in functional disability (p<0.01) in the intervention group across timepoints, 




between the intervention and control group in functional disability over time. Three 
additional studies (Lalouni et al., 2016; Simons et al., 2020; Wicksell et al., 2006) also 
reported significant reductions in functional disability after exposure-based intervention. 
Two of these studies (Simons et al., 2020 & Wicksell et al., 2006) found significant 
reductions in functional disability over time (p<0.01), resulting in large overall effects (ηp2 
= 0.534, and d=1.05, respectively), with functional improvement maintained at 3- and 6-
month follow-up. Two of the studies (Lalouni et al., 2016 & Wicksell et al., 2006) also 
reported improvements in function specifically related to school participation. Both 
studies reported significant reduction in school absence after intervention (p<0.01) with 
moderate to large effects (d=0.71 and 1.05, respectively). These improvements were 
either maintained or continued in the anticipated direction at follow-ups.  
While empirical evidence for exposure-based treatment in pediatric chronic pain 
is relatively limited, this intervention has been used in adults with chronic pain (e.g., 
Complex Regional Pain Syndrome [CRPS], lower back pain) for over two decades. Four 
studies using exposure-based interventions to improve function were identified to support 
the research question. A randomized controlled trial of an exposure-based intervention in 
adults with CRPS demonstrated a significant increase in upper extremity function in the 
intervention group (vs. control) from pre- to post-treatment (p<.001) and pre-treatment to 
6-month follow-up (p<.001), both with very large effects (d=1.70 and 2.92 respectively; 
den Hollander, 2016). Similarly, den Hollander and colleagues (2016) found significantly 
greater improvements in lower extremity function in the intervention group (vs. control) 




adults with CRPS, mean scores for all areas of disability decreased by at least 50% from 
baseline after exposure-based intervention (de Jong et al., 2005), with reductions 
maintained or furthered at follow-up. Results from two additional studies of adults with 
lower back pain both indicated a marked reduction in disability after exposure-based 
intervention, as compared to treatment as usual (Vlaeyen et al., 2001; Vlaeyen et al., 
2002). 
Lastly, a mixed-design study in adults with chronic headache measured changes in 
functioning in terms of participants’ avoidance behavior (Martin et al., 2014). While 
differences between the exposure-based intervention and comparison groups did not 
reach statistical significance, Martin and colleagues (2014) reported that, on average, the 
exposure-based intervention group reported notably fewer avoidance behaviors, as 
compared to the three comparison groups. Additionally, they reported that the percent 
decrease in avoidance behaviors from pre- to post-treatment was more than twice as large 
in the exposure-based intervention group as compared to the other conditions. 
Similarities and Differences 
Despite the fact that the four pediatric studies described above (Lalouni et al., 
2016; Simons et al., 2020; Wicksell et al., 2006, 2008) included participants with 
diagnoses other than chronic headache disorder and may have lacked interventions 
specifically targeting light and sound, the four studies are notably similar in several ways. 
They each utilized an exposure-based intervention to target pain-related avoidance 
behavior in their respective samples. Their study participants presented with similar 




feared would be symptom-provoking or would exacerbate their symptoms) and that 
avoidance of activity/stimuli ultimately resulted in functional disability. Through 
exposure-based interventions, participants in these studies were able to reduce avoidance 
behavior, reintegrate back into activities, and improve their functional ability.  
The studies involving adults with chronic pain conditions (de Jong et al., 2005; 
den Hollander et al., 2016; Vlaeyen et al., 2001; Vlaeyen et al., 2002) also reported 
functional disability as a result of pain-related fear and avoidance behavior prior to 
intervention. Participants in these studies all took part in a similar form of exposure-based 
treatment to reduce fear and avoidance, thus improving either general functioning 
(Vlayen et al., 2001; Vlaeyen et al., 2002) or specific body function (de Jong et al., 2005; 
den Hollander et al., 2016). 
While all of the studies described here utilized some form of exposure-based 
intervention, it is important to note that none of the interventions trialed consisted of 
exposure alone, but rather a combination of exposure and some form of behavioral 
therapy (e.g., Acceptance and Commitment Therapy [ACT] or Cognitive Behavioral 
Therapy [CBT]). Additionally, not all studies followed the same treatment protocol. 
Three studies (de Jong et al., 2005, Vlaeyen et al., 2001, Vlaeyen et al., 2002) followed 
what is known as Graded Exposure In Vivo (GEXP), a protocolized treatment 
incorporating the principles of CBT with gradual in vivo exposure. The intervention in all 
of the other six studies followed similar principles, incorporating exposure with either 
CBT or ACT techniques. Treatment duration also varied within studies, and from 




in the pediatric studies (Lalouni et al., 2016; Simons et al., 2020; Wicksell et al., 2006, 
2008) and from 8 to 20 sessions in the adult studies (de Jong et al., 2005; den Hollander 
et al., 2016; Martin et al, 2014; Vlaeyen et al., 2001; Vlaeyen et al., 2002).   
Quality and Limitations 
Although all studies presented strong evidence for the efficacy of exposure-based 
interventions in reducing functional disability, only two were randomized controlled 
trials, the gold-standard of intervention research. Despite finding significant improvement 
in function across timepoints in the intervention group, Wicksell and colleagues (2009) 
failed to find a statistical difference between intervention and control groups. 
Furthermore, the only publication with a sample consisting entirely of patients with 
headaches yielded promising but not statistically significant results when comparing the 
intervention group to three comparison groups (Martin et al., 2014). Another limitation is 
that many of the studies lack the methodological rigor to control for other possible causes 
of functional improvement. Three of the older studies in particular (de Jong et al., 2005, 
Vlaeyen et al., 2001, Vlaeyen et al., 2002) had small sample sizes, and lacked a control 
group. Given such small samples, these authors are therefore unable to rule out 
spontaneous improvement (over the course of the study phases) as a potential 
contributing variable in the observed functional changes.  
 It should also be noted that the findings from all studies were based on self-report 
measures, without objective measurement. While subjective data can provide useful and 
valid results, a clinician-rated measurement may have been useful to corroborate 




colleagues (2020), failed to provide information about the clinician training that occurred 
prior to implementing the intervention in the study, the ways in which the authors 
ensured the interventionists adhered to the protocol, and the ways in which the authors 
maintained treatment fidelity in general throughout their study. 
Recommendations 
Overall, exposure-based treatment appears to be a promising intervention to 
improve function in youth with chronic pain. However, this author is unable to determine 
the efficacy of visual and auditory exposure-based treatment to improve functioning in 
youth with chronic headache specifically, due to a gap in the methodological rigor of the 
extant empirical evidence. While the various single case design studies suggest that 
exposure-based interventions for pediatric chronic pain have clinical utility, this author 
recommends clinicians use caution when generalizing the results of these studies to the 
population in question. Further studies that rigorously examine visual and auditory 
exposure-based interventions in pediatric patients with chronic headache are needed to 
determine their efficacy and effectiveness in improving general functioning.  
Findings of Research Question #3: Do visual and auditory exposure-based 
interventions reduce perceived pain intensity in youth ages 8–17 with chronic headache 
disorders? 
Search Methods 
To better understand the empirical support for this research question, a 
comprehensive literature review was conducted using a variety of databases including 




included: 1) Headache OR chronic pain AND graded exposure OR desensitization OR 
systematic desensitization OR retraining AND pain intensity OR pain reduction, 2) 
Headache OR chronic pain AND graded exposure OR desensitization OR systematic 
desensitization OR retraining AND photophobia OR sensitivity to light OR phonophobia 
OR sensitivity to sound AND pain intensity OR pain reduction. Search limits were 
initially set to only include studies with children ages 7–18, published in English within 
the last 10 years, with full-text available from Boston University’s library. However, after 
minimal results were retrieved, the search was expanded to include studies with 
participants of any age and studies that were published within the last 20 years. With this 
expansion, nine studies were selected for review. 
Criteria for article selection from the search results included: 1) participants with 
a chronic pain diagnosis, 2) inclusion of an exposure-based intervention to reduce pain 
intensity, and 3) inclusion of an outcome measure that assessed changes in pain intensity. 
There were no exclusionary criteria for article selection.  
Clinical Bottom Line 
Empirical evidence which directly aligns with the type of intervention and 
specific population in the research question is insufficient. However, emerging evidence 
that broadly supports the use of exposure-based interventions to reduce pain intensity 
within general pediatric chronic pain samples is growing. Four studies of exposure-based 
interventions (Lalouni et al., 2016; Simons et al., 2020; Wicksell et al., 2006, 2008) were 
identified, three of which included a small headache subsample. In their randomized 




functional disability (p<.01) in the intervention group across timepoints, with a large 
effect (ηp2=.38). When comparing pain intensity across groups, there was a statistically 
significant difference, with the intervention group showing a greater reduction in pain 
intensity across timepoints, compared to the control group (p<.05), with medium effect 
(ηp2=.13). Additional studies including two repeated measure design studies (Lalouni et 
al., 2016; Wicksell et al., 2006) and one sequential replicated single-case randomized 
design (Simons et al., 2020) also reported significant reductions in pain intensity after 
exposure-based intervention. These three studies all found significant reductions in pain 
intensity post-treatment (p<0.05), resulting in moderate to large effects. These 
improvements in pain reduction were either maintained or improved in the anticipated 
direction in follow-up assessment.   
While empirical evidence for exposure-based treatment in pediatric chronic pain 
is relatively limited, this intervention has been used in adults with chronic pain (e.g., 
Complex Regional Pain Syndrome [CRPS], lower back pain) for decades. Three studies 
using exposure-based interventions to improve function were identified to support the 
research question. A randomized controlled trial of exposure-based intervention in adults 
with CRPS demonstrated a significant reduction in pain intensity in the intervention 
group (den Hollander et al., 2016). Specifically, there was a statistically significant 
difference between experimental and control groups in pain intensity pre- to post-
treatment (p<.01) and pre- to 6-month follow-up (p<.001), both with large effects 
(d=1.38 and 1.44 respectively). In both cases, the intervention group showed greater 




Hollander et al., 2016).  
In a single-case study design of adults with CRPS, the combined p value was 
<.0001 when comparing pain intensity from the baseline phase to the completion of the 
intervention phase (de Jong et al, 2005). Additionally, results from a replicated crossover 
single-case design suggest the exposure-based intervention was successful in 
significantly reducing pain intensity from baseline to end of treatment in both groups 
(p<.05; Vlaeyen et al., 2002).  
Lastly, a mixed study design with a between subjects factor (group) and a within-
subjects factor (time; Martin et al., 2014) and single-case design study (Martin, 2000) in 
adults with chronic headache both measured changes in headache intensity. The results 
from Martin and colleagues (2016) at post-treatment revealed a group-by-time interaction 
with headache ratings increasing in the waitlist control group and decreasing in the 
intervention group as well as the two other comparison groups [F(3,92)=5.81, p<.001] 
with large effect (ηp2 = 0.16). Further analyses revealed a significant difference between 
the waitlist control and the intervention group (p<.001, d=1.11). While results from 
Martin (2000) did not contain statistical analyses, results from this study did show a 63% 
average decrease across participants in headache pain, from baseline to the end of the 
second intervention phase. 
Similarities and Differences 
Despite the fact that the four pediatric studies described above (Lalouni et al., 
2016; Simons et al., 2020; Wicksell et al., 2006, 2008) included participants with 




They each utilized an exposure-based intervention to reduce pain intensity in their 
respective samples. Their study participants presented with similar patterns of pre-
intervention behavior (i.e., avoiding activities or stimuli in which they feared would be 
symptom-provoking or would exacerbate their symptoms) and that avoidance of 
activity/stimuli ultimately resulted in persistent or exacerbated headache. Through 
exposure-based interventions, participants in these studies were able to reduce avoidance 
behavior and reintegrate back into activities, thus reducing perceived pain intensity. 
The studies involving adults with chronic pain conditions (de Jong et al., 2005; 
den Hollander et al., 2016; Vlaeyen et al., 2001; Vlaeyen et al., 2002; Martin, 2006; 
Martin et al., 2014) also reported notable pain intensity prior to intervention. Participants 
in these studies all took part in a similar form of exposure-based treatment to reduce fear 
and avoidance, leading to a reduction in headache intensity. 
While all of the studies described here utilized some form of exposure-based 
intervention, it is important to note that none of the interventions trialed consisted of 
exposure alone, but rather a combination of exposure and some form of behavioral 
therapy (e.g., Acceptance and Commitment Therapy [ACT] or Cognitive Behavioral 
Therapy [CBT]). Additionally, not all studies followed the same treatment protocol, but 
did incorporate exposure with either CBT or ACT techniques. Treatment duration also 
varied within studies, and from pediatric to adult samples. Lastly, not all studies used the 
same measure to assess pain intensity. The Visual Analog Scale (VAS) was most 
commonly used by four studies (de Jong et al., 2005; Simons et al., 2020; Vlaeyen et al., 




FACES Pain Rating Scale (Lalouni et al., 2016), the Numerical Rating Scale (Wicksell et 
al., 2006), the Neuropathic Pain Scale (den Hollander et al., 2016), and a 0–5 pain rating 
scale specifically developed for Martin (2006) and Martin and colleagues’ (2014) studies.  
Quality and Limitations 
Although all studies presented strong evidence for the efficacy of exposure-based 
interventions in reducing pain intensity, only two (i.e., den Hollander et al., 2016; 
Wicksell et al., 2008) were randomized controlled trials, the gold-standard of intervention 
research. Additionally, it is well known that pain presentations have a variety of 
contributing biological, psychological, and social factors, with pain serving many 
functions for patients (Gatchel et al., 2007). Therefore, the resolution of pain (i.e., 
reduction in pain intensity), is similarly multifactorial. While several of these studies are 
methodologically rigorous, the controlled environment does not allow for the 
assessment/measurement of potential mediators and moderators of change (e.g., 
psychological improvement, changes in environmental factors) that may impact pain 
intensity as well. This impacts the external and ecological validity of these studies.  
It is also important to note that pain intensity, as a construct, is a subjective 
experience, which renders it inherently difficult to assess and to corroborate with more 
objective data. Pain intensity can wax and wane with the biopsychosocial factors noted 
above. As a result, with this type of measure, it is difficult to rule out the possibility of 
the participant intentionally portraying a particular change over time for their benefit, 
either a reduction in pain intensity (i.e., faking good) or worsening pain intensity (i.e., 




confounding effects to studies is somewhat unknown, but worthy of attention. 
Additionally, three of the older studies in particular (de Jong et al., 2005, Martin, 
2000; Vlayen et al., 2002) had small sample sizes. Given such small samples, these 
authors are therefore unable to rule out spontaneous improvement (over the course of the 
study phases) as a potential contributing variable in the perceived pain intensity changes. 
Small sample sizes also limit generalizability to the broader population of patients.  
Lastly, as mentioned earlier, nearly all studies with the exception of Simons and 
colleagues (2020), failed to provide information about the clinician training that occurred 
prior to implementing the intervention in the study, the ways in which the authors 
ensured the interventionists adhered to the protocol in order to maintain treatment fidelity 
throughout their study. 
Recommendations 
Overall, exposure-based treatment appears to be a promising intervention to 
reduce pain intensity. However, there is insufficient evidence to determine the efficacy of 
visual and auditory exposure-based treatment to reduce headache pain intensity in youth 
with chronic headache due to a marked gap in empirical evidence. While the studies 
described above suggest that exposure-based interventions for pediatric chronic pain have 
clinical utility in reducing pain intensity, this author recommends clinicians use caution 
when generalizing the results of these studies to the broader population in question. 
Further studies that rigorously examine visual and auditory exposure-based interventions 
in pediatric patients with chronic headache are needed to determine their efficacy and 




CHAPTER THREE: Description of Proposed Intervention 
Rationale for Proposed Intervention 
Pediatric headache disorders are a significant global health concern with up to 
60% of children and adolescents experiencing this type of persistent pain for at least three 
months (Abu-Arafeh et al., 2010). Such pain results in decreased quality of life and 
considerable impact upon roles, routines, and participation in daily occupations (Langdon 
& DiSabella, 2017; Shulman et al., 2020). Sensitivities to light and sound, known in the 
medical community as photophobia and phonophobia respectively, are common, 
comorbid non-organic symptoms of pediatric headache. For decades, the standard 
medical advice for headache management in both adult and pediatric pain populations has 
been to identify and avoid potential sensory triggers (e.g., bright lights and loud sounds) 
that precipitate or exacerbate headaches (Martin et al., 2014; WHO, 2006, 2014). Thus, 
many youth with headache disorders avoid environments or activities where they may 
encounter such stimuli. However, recent research with adult participants indicates that 
confronting headache triggers through desensitization may result in a reduction of trigger 
avoidance and in turn, improve participation in occupations, and quality of life (Martin et 
al., 2014).  
Key Elements of the Intervention and Program Activities 
The Pediatric Auditory and Visual Exposure (PAVE) is an intervention designed 
to treat the sound and light sensitivities associated with pediatric chronic headache 
disorders. PAVE was developed to fill a gap in the existing practice of occupational 




have been tested, no manual currently exists to guide such an intervention with this 
population. PAVE provides a detailed approach for trained occupational therapists who 
treat (or plan to treat) youth with headache disorders. The manual provides sufficient 
detail and information to allow the intervention to be delivered with both fidelity and 
flexibility, as well as to assess its effectiveness. As an integral part of the PAVE 
intervention, participants first receive education about chronic pain and its management 
from their therapist. This education lays the foundation for the development of coping 
strategies. The first module explains concepts of fear-avoidance (Vlaeyen & Linton, 
2000), classical conditioning, and fear-extinction theories (Clark, 2003) to the participant 
in a developmentally appropriate manner, so that they may understand how the graded 
exposure procedure will ultimately facilitate their functional restoration.  
In the second module, participants and therapists collaboratively develop a 
progressive hierarchy of stimuli to be used for graded exposure, using the framework of 
systematic desensitization (Wolpe, 1958) to ensure a structured approach to each of the 
activities. Systematic desensitization is a technique that uses graded exposure principles 
to gradually and repeatedly introduce participants to previously avoided, using a mutually 
agreed-upon hierarchy (Chen et al., 2000). Over time, the once conditioned association 
between the stimulus (i.e., in this case, light or sound) and pain/fear is slowly weakened 
(i.e., fear extinction). Systematic desensitization and graded exposure techniques are the 
evidence-based approach for the treatment of Specific Phobia (e.g., snakes, spiders, 




The remaining PAVE modules consist of highly structured therapeutic sessions. In 
each session, the therapist works with the participant to define the feared experiences 
within each stimulus/environment and to develop a hierarchy of those experiences. Then, 
the therapist facilitates graded exposure to the participant’s feared auditory and visual 
stimuli. During these exposures, participants are gradually introduced to light- and/or 
sound-related triggers for their headache symptoms in a controlled environment, for a 
duration that is long enough for them to tolerate, but without overstimulation. As the 
participants habituate to the trigger, the therapist will introduce longer exposure to the 
same stimulus, as well as novel, more intense triggers, using the participant’s hierarchy as 
a guide. With directed effort, repeated and extensive exposure to these stimuli can 
facilitate generalization of these skills to natural environments outside of the treatment 
setting.  
A detailed treatment manual has been developed to standardize the PAVE 
intervention (Appendix C). The PAVE treatment manual outlines the various activities of 
each module in detail. Worksheets and completed examples are also provided 
(Appendices D & E). 
Process of Delivery 
The PAVE intervention follows a structured protocol consisting of six modules, 
originally developed for use within intensive interdisciplinary pediatric pain treatment 
(IIPT) programs. Participants progress through the modules at the therapist’s discretion, 
most notably when there is an indication of mastery and success with the module, and 




Tips for Successful Exposures”). Therefore, there is no set number of sessions to be 
devoted to each module; this structure and flexibility allow for clinical judgement by the 
therapist. Approximate number of sessions per module are noted in the “Illustration of the 
Process” found in Appendix G. Given the nature of the setting in which the intervention 
was developed, the modules/sessions are designed to be delivered in an intensive format. 
In our IIPT setting, the Mayo Family Pediatric Pain Rehabilitation Center at Boston 
Children’s Hospital, participants partake in up to five individual treatment sessions per 
week, over the course of four to six weeks. However, other treatment settings may find 
that the duration of the PAVE intervention is shorter or longer, depending upon how 
many treatment sessions can occur within a single week. Each PAVE session will last 60 
minutes and will be conducted by a trained occupational therapist specializing in 
pediatric chronic pain. PAVE sessions will take place in a private occupational therapy 
clinic room.  
Caregiver involvement may also be requested to assist with the generalization of 
skills from the treatment setting to the home environment and community. Caregivers 
may be asked to provide instrumental support, such as prompting the participant to 
complete their between-session tasks, setting up/timing the exposure, and facilitating the 
exposure in other ways (particularly if occurring outside of the home). Caregivers may 
also be asked to provide more emotional support, such as directing the use of active 
coping strategies and/or providing general encouragement and support. The extent of 
caregiver involvement will likely vary according to the age and developmental level of 




independence with the use of coping strategies.  
Role of Interventionist  
The intervention is designed to be delivered by a registered occupational therapist 
with clinical experience in treating youth with chronic pain. The interventionist first 
conducts an evaluation to assess the extent to which a potential participant experiences 
sound and/or light sensitivity, as well as the extent to which such sensitivities interfere 
with daily functioning. If the findings of the evaluation indicate significant disruption to 
meaningful activities because of the light/sound sensitivities, the potential participant is 
deemed appropriate for PAVE. The interventionist then provides the participant with 
education about the nature of chronic (vs. acute) pain and about the PAVE intervention 
itself. (Refer to Appendix H for visual of exposure graph which can be used to provide 
education.) The interventionist teaches the participant about the use of appropriate active 
pain management strategies to be utilized during the desensitization portion of the 
intervention. (See Appendix E for completed examples). The interventionist collaborates 
with the participant to develop a hierarchy ladder for the most significantly avoided or 
modified activities (due to phonophobia and/or photophobia). Once the hierarchy has 
been developed, the interventionist administers desensitization systematically, according 
to the hierarchy (or demonstrates and instructs the participant and/or caregiver how to do 
so). A completed example of a hierarchy ladder can be found in Appendix E. As the 
participant continues through the modules, the interventionist determines the 
pace/progression of the intervention. Throughout PAVE, the interventionist initially 




offered in a scaffolded manner with the interventionist gradually withdrawing assistance 
over time. In this way, the participant can develop independence in their active pain 
management and incorporate these skills into their daily routines.  
Recipients of the Intervention 
Appropriate participants for the PAVE intervention include children and 
adolescents between the ages of 8 and 17 who experience sensitivity to light and sound 
secondary to a diagnosed chronic headache disorder, and in whom such sensitivities 
contribute to decreased functioning across various life domains. These headache 
disorders include: New Daily Persistent Headache, Tension-Type Headache, Post-
Concussive Headache, Migraine, or Mixed Headache Syndrome. Participants must be 
cleared by a neurologist for their participation in visual and/or auditory desensitization. 
Exclusionary criteria for participation in PAVE include: 1) having a comorbid 
neurological condition that could account for organic phonophobia and photophobia 
symptoms; 2) having a trauma history or psychiatric diagnosis that could be triggered 
and/or exacerbated by the desensitization intervention. Screening for such conditions is 
an inherent part of the referral process for IIPT. If PAVE is being implemented in the 
outpatient setting, the occupational therapist will need to confirm with the referring 
clinician(s) that the exclusionary criteria have been ruled out.  
Methods to Recruit 
The PAVE intervention is intended for use primarily in IIPT settings (e.g., the 
Mayo Family Pediatric Pain Rehabilitation Center at Boston Children’s Hospital, the 




Medical Center, the Pediatric Rehabilitation Program at Stanford Children’s Health). 
Therefore, the primary recruitment source for PAVE is the various IIPTs around the 
country. However, the intervention could also be implemented in outpatient settings, 
should light and/or sound sensitivity be the primary barrier to functioning. In this case, 
similar to recruitment for IIPT overall, potential PAVE participants may be recruited 
directly from clinics of pediatric primary care providers, as well as specialists who treat 
pediatric chronic headache disorders (e.g., neurologists, physicians in anesthesia/pain 
medicine, rheumatologists).  
Desired Outcome of the Intervention 
The intended outcome of the PAVE intervention may seem counterintuitive when 
examined in light of previous medical recommendations. The primary goal of the PAVE 
intervention is to improve functioning for pediatric clients with chronic headache 
disorders by reducing avoidance of and modification to the environments that contribute 
most to dysfunction. Secondary outcomes include the reduction of symptoms (e.g., 
sensitivity to light and sound, headache pain intensity). However, the literature on the 
rehabilitation approach suggests that symptom reduction is not a prerequisite for 
functional improvement and that with the right skills and supports, adoption of 
meaningful roles can occur despite the presence of symptoms (Hechler et al., 2015; 
Lynch-Jordan, 2014). The Functional Disability Inventory (FDI; Walker & Green, 1991) 
and Headache Impact Test-6 (HIT-6; Kosinski et al., 2003) are examples of assessments 
that can be used to measure changes in the outcomes described above.  




The theory of classical conditioning dates back to the early 1900’s, with studies 
most notoriously conducted by Ivan Pavlov observing the behavior of his dogs (Domjan, 
2005). The components of classical conditioning are considered rudimentary in 
explaining the process of how a participant learns to associate pain with particular 
activities, which in turn, leads to avoidance behavior that ultimately contributes to 
chronic pain. For youth with headache, when auditory and visual stimuli such as loud 
sounds and bright lights are paired with pain, they elicit a fear response. With repetition, 
the lights and sounds are conditioned to elicit fear, even without the presence of harmful 
pain. In order to extinguish these behaviors, the same concepts of classical conditioning 
are applied to unlearning that association. To help participants resume normal 
functioning, PAVE will break or weaken the associations between auditory and visual 
stimuli, harmful pain, and fear, through graded and carefully monitored exposure to 
stimuli.  
The Fear-Avoidance Model of Pain (FAM) (Vlaeyen & Linton, 2000) is rooted in 
classical conditioning and illustrates a logical, clearly delineated cycle between pain and 
disability through fear and avoidance (See adapted version of FAM of Pain in Appendix 
G). It also demonstrates how, through the process of fear reduction and exposure to 
stimuli, individuals are able to extinguish behaviors and improve their functioning and 
wellness. The FAM has been well-supported in the literature on adults with chronic pain 
for more than two decades (Vlaeyen et al., 2012). Although the literature supporting the 




extension of the findings noted in adults, which has been further discussed by Simons and 
colleagues (2020). 
Existing Literature 
Interestingly, there is also an absence of empirical evidence to support the use of 
exposure-based interventions in the reduction of light and sound sensitivity, specifically 
in youth with chronic headache disorders. However, interventions based on graded 
exposure approaches have been used to test the theory of extinction in youth with various 
chronic pain symptoms. According to Simons (2016), newer evidence suggests extinction 
can lead to physiological changes in the brain. Typically, when fear is triggered in an 
individual, the amygdala (a portion of the brain responsible for emotional processing) 
becomes increasingly responsive. However, functional MRIs in recent studies have 
captured amygdala neurons to become less responsive after extinction occurs (Simons, 
2016). The studies below describe accounts in which gradual exposure was used to 
reduce fear of pain/avoidance behavior and improve functional outcomes among youth 
with various chronic pain conditions. 
In their randomized controlled trial, Wicksell and colleagues (2008) found a 
significant reduction in functional disability (p<0.01) in the intervention group across 
timepoints, with a large effect (ηp2=.38). Three additional studies (Lalouni et al., 2016; 
Simons et al., 2020; Wicksell et al., 2006) also reported significant reductions in 
functional disability after exposure-based intervention. Two of these studies (Simons et 
al., 2020 & Wicksell et al., 2006) found significant reductions in functional disability 




with functional improvement maintained at 3- and 6-month follow-up. Additionally, two 
studies (Lalouni et al., 2016 & Wicksell et al., 2006) also reported improvements in 
function specifically related to school participation. Both studies reported significant 
reductions in school absence after intervention (p<0.01) with moderate to large effects 
(d=0.71 and 1.05, respectively). These improvements were either maintained or 
continued in the anticipated direction at follow-up.  
Lastly, a mixed-design study in adults with chronic headache measured changes 
in functioning in terms of participants’ avoidance behavior (Martin et al., 2014). While 
differences between the exposure-based intervention and comparison groups did not 
reach statistical significance, Martin and colleagues (2014) reported that, on average, the 
exposure-based intervention group reported notably fewer avoidance behaviors, as 
compared to the three comparison groups. Additionally, they reported that the percent 
decrease in avoidance behaviors from pre- to post-treatment was more than twice as large 
in the exposure-based intervention group as compared to the other conditions. 
Potential Barriers and Challenges 
As with any new intervention, implementation of PAVE will not be without 
potential barriers. These challenges may be wide-ranging, higher-level barriers, such as 
those that impact PAVE’s empirical validation and dissemination, or more mid-range 
challenges, such as the training of OT interventionists. There may also be day-to-day 
implementation challenges, such as ensuring the generalization of the skills taught in 




It is well-documented, both in the literature broadly and throughout this project, 
that chronic pain is a leading cause of disability and other negative health outcomes for 
children and adults.  However, as noted previously, there is a considerable dearth of 
literature informing the treatment of chronic pain generally, resulting in an even smaller 
evidence base for interventions that acknowledge and address the impact of light and 
sound sensitivities on pediatric chronic headache disorders. This is somewhat 
unsurprising, given that chronic pain was just recently recognized (i.e., in 2018) as its 
own disease through the inclusion of its own diagnostic codes in the ICD-11 (Treede et 
al., 2019). Further, according to the American Pain Society (Gereau et al., 2014), even 
with the known societal impact of chronic pain, scientific advancements that help to 
reduce the burden of chronic pain have been hindered by the lack of investment in pain 
research and education at the national level. Therefore, securing the funding needed to 
evaluate and empirically validate PAVE (via randomized controlled trial) may be 
especially challenging unless national priorities shift. This would not render validation 
impossible but would likely require much more time and coordination between multiple 
sites.  
Training occupational therapists to deliver PAVE may also present barriers to 
implementation. Most occupational therapists do not have exposure to education about 
and/or directed training experience working with clients who experience chronic pain, 
and more specifically in youth with chronic pain conditions. Therefore, the PAVE 




pediatric chronic pain and its treatment, the biopsychosocial model, and critical 
behavioral principles prior to training on the intervention techniques themselves.  
Further, another crucial aspect of training for many interventionists will also be an 
informed shift in their beliefs about the treatment philosophy and approach. Occupational 
therapy interventions for adults with chronic pain often utilize an adaptive, environmental 
modification approach (as opposed to a functional restoration approach), which is 
typically contraindicated for youth with chronic pain. The functional restoration approach 
aims to increase physical functioning to resume age-normal and developmentally typical 
activities, restore normal flexibility, strength, and endurance, improve coping skills, and 
focuses on the health/wellness of the whole person. PAVE parallels the functional 
restoration approach, which may not be as familiar to occupational therapists (or at least 
be somewhat counterintuitive, as it is for most youth and their caregivers). Taken 
together, the educational and philosophical components of PAVE interventionist training 
may necessitate considerable time to train occupational therapists to criterion.   
There may also be logistical barriers to training occupational therapists to deliver 
PAVE. Given that training would likely be time-intensive, “protected time” to participate 
in the training could be hard to secure, particularly in programs where occupational 
therapists have considerable productivity and documentation requirements. Further, given 
the current health and safety restrictions in place in most hospitals and treatment settings 
due to COVID-19, in-person group trainings would likely not be possible. Alternatives 
such as one-on-one trainings or virtual group trainings are possible but may be inefficient 




As is true for most occupational therapy interventions, the generalization of skills 
from the treatment setting to the home environment and wider community is critical to 
success of PAVE participants in increasing their functioning. Similarly, generalization of 
skills and abilities is often used as one of several criteria for discharge in IIPT, which as 
noted earlier, is a likely setting for PAVE delivery. However, translating new skills and 
abilities from a controlled clinical setting to other environments is a challenge faced by 
many practitioners across disciplines. In this case, this translation may present new and 
unexpected challenges for participants and prolong treatment. From a biopsychosocial 
framework, psychological and social factors may play a more significant role for the 
participant when outside of the controlled clinical setting. Caregiver buy-in with and 
support for the PAVE approach is crucial to carry over skills, but not always guaranteed, 
which could present a barrier to generalization.  
Specifically in the context of COVID-19 related restrictions, there may also be 
limited opportunities for youth with headaches to practice exposure to practice their skills 
outside of the clinical and home settings, at least to the extent that one might consider 
“baseline.” Remote learning reduces the need to tolerate lights and sounds in the school 
setting (e.g., busy hallways, cafeteria, gymnasium, ringing bells, fluorescent lights), 
social gatherings are smaller and thus may be quieter, and in general, individuals simply 
are spending less time outside of the home. Inadvertent avoidance caused by the 
pandemic may hinder skill generalization at the present time.  
Lastly, there remains the question of how to effectively disseminate this 




occupational therapists who are familiar with this population, age group, and approach to 
intervention is small, the manpower required for dissemination is considerable. Beyond 
publication, it will likely be necessary for occupational therapists well-versed in PAVE to 
offer training workshops at national conferences and/or develop continuing education 
courses to educate other occupational therapists. Again, protected time and limited 
budgets (in addition to COVID-19 related restrictions) could present barriers. 
Summary and Conclusion 
Pediatric headache disorders are alarmingly common in youth and have a 
significant, adverse impact on quality of life and participation in daily occupations 
(Langdon & DiSabella, 2017; Shulman et al., 2020). Sensitivities to light and sound are 
important yet understudied symptoms of pediatric headache disorders. When individuals 
avoid and/or modify environments where such sensitivities are stimulated, the result is 
significant functional disability. Indeed, avoiding light and sound stimuli may restrict 
one’s participation in age-appropriate activities in academic and social environments, as 
well as activities of daily living (Simons et al., 2020). While there is a small body of 
literature supporting graded exposure-based interventions to light and sound for adults 
with headache disorders, much less is known about utilizing such interventions for youth 
with headache disorders. Still, the principles upon which graded exposure is based (i.e., 
classical conditioning) have been widely accepted for more than a century and their 
implications for addressing pediatric headache-related sensitivities have substantial 




Pediatric Auditory and Visual Exposure (PAVE) is a graded exposure intervention 
for youth (ages 8–17) presenting with a diagnosed pediatric headache disorder and 
experiencing light and/or sound sensitivities that interfere with their daily functioning. 
The intervention consists of six treatment modules, designed to be delivered flexibly and 
with fidelity by a trained occupational therapist, progressing at the therapist’s discretion 
(and the participant’s willing engagement) over the course of several weeks (if provided 
in an intensive treatment environment, such as IIPT). The primary goal of PAVE is to 
improve participant functioning through reduction of the avoidance behavior and 
environmental modifications that contributes most to functional disability. Participants 
may also experience a reduction of their symptoms (e.g., reduced sensitivity to 
light/sound, lower headache pain intensity rating); however, the literature in pediatric 
pain consistently suggests that function typically improves prior to symptom reduction. 
As participants progress through the PAVE treatment modules, they gradually confront 
previously avoided stimuli and environments, using learned active coping strategies to 
manage discomfort and distress. The PAVE intervention is seemingly the first of its kind 
and while it is based on scientifically validated methods, it will require further empirical 
validation through multi-site randomized controlled trials. Still, despite potential 
challenges to implementation and dissemination, PAVE may be a promising approach for 
helping youth with persistent headaches and related sensitivities to resume participation 





CHAPTER FOUR: Evaluation Plan 
Introduction 
Up to 60% of youth experience persistent headache pain for at least three months 
(Abu-Arafeh et al., 2010). Often accompanying the headache are symptoms such as 
sensitivity to light and sound (Hayne & Martin, 2019; Neut et al., 2012). These symptoms 
often result in a significant reduction in daily function and avoidance of school, leisure, 
and social activities (Langdon & DiSabella, 2017). Physicians at Boston Children’s 
Hospital (BCH) typically refer patients with headaches to occupational therapy in order 
address these functional and non-organic light and sound sensitivities. 
 The key approaches of auditory and visual desensitization are commonly used by 
occupational therapists working in the Intensive Interdisciplinary Pain Treatment (IIPT) 
setting at BCH to treat light and sound hypersensitivities associated with pediatric 
chronic headache disorders. Until now, desensitization has been used by clinicians in a 
non-standardized manner, given the lack of published treatment guidelines or manuals. 
Therefore, Pediatric Auditory and Visual Exposure (PAVE) seeks to systematize and 
manualize this intervention so that its clinical efficacy (and ultimately its effectiveness) 
may be more rigorously evaluated. The proposed empirical study will utilize an 
experimental design with random assignment to either the experimental group or a 
treatment-as-usual (TAU) control group, otherwise known as a randomized clinical trial 
(RCT). Randomized trials are a critical step in developing evidence-based approaches in 
medicine and other treatment domains (Campbell & Stanley, 1963). In this design, PAVE 




program level.  
Aims and Research Questions 
The purpose of this study is to investigate the efficacy of a novel auditory and 
visual exposure-based intervention, PAVE, in the treatment of sensitivity to light and 
sound in youth with chronic headache disorders, within an IIPT setting, as compared to 
IIPT treatment-as-usual. Specifically, this study seeks to address three research 
hypotheses in a sample of youth ages 8–17 with chronic headache disorders: (a) Will 
visual and auditory desensitization via PAVE reduce self-reported sensitivity to light 
and/or sound, when compared to the control group? (b) Will visual and auditory 
desensitization via PAVE improve self-reported functional ability, when compared to the 
control group? (c) Will visual and auditory desensitization via PAVE reduce self-reported 
headache pain intensity, when compared to the control group?  
A secondary aim of this study is to investigate the feasibility and acceptability of 
the newly developed PAVE intervention. This study seeks to answer two research 
questions about the implementation of PAVE: (a) Is PAVE feasible for occupational 
therapists to administer in an IIPT setting? (b) Is PAVE an acceptable intervention for the 
study participants?  
Method 
Participants 
Participants (n=34) will be youth ages 8–17, who are participating in the IIPT 
(pain rehabilitation program at BCH, and carry a primary pain diagnosis of chronic 




(phonophobia). These headache disorder diagnoses may include New Daily Persistent 
Headache, Tension-Type Headache, Post-Concussive Headache, Migraine, or Mixed 
Headache Syndrome. Participants must be cleared by a neurologist for their participation 
in visual and/or auditory desensitization. Exclusionary criteria for participation in PAVE 
include: 1) having a comorbid neurological condition that could account for organic 
phonophobia and photophobia symptoms; 2) having a trauma history or psychiatric 
diagnosis that could be exacerbated by the desensitization procedures employed in the 
intervention. Screening for such conditions is an inherent part of the referral process for 
IIPT.  
Procedures 
This study will require review and approval from the BCH’s Institutional Review 
Board (IRB). An IRB protocol, with the required consent/assent forms, will be developed 
in collaboration with additional study authors. The IRB protocol will outline the details of 
this study following strict Health Insurance Portability and Accountability Act (HIPAA) 
parameters. Individuals and their parents/caregivers seeking treatment at BCH and 
meeting the inclusion criteria will be informed about the study using an IRB approved 
flyer or brochure. Written consent and assent will be obtained from participants and their 
caregivers before beginning the study. A secure, BCH-approved platform will be used to 
collect and store all data (i.e., REDCap), which will remain on the encrypted BCH server 
indefinitely. Documents with Protected Health Information (PHI) will also be stored 
securely on the server, but in a separate location from the data. Strict protocols for the 




Admission to the study will occur on a rolling basis until the desired sample size 
is reached. Once consent from caregivers and assent from the participants has been 
obtained on the first day, participants will be randomized to either the experimental or 
control groups. Randomization procedures will be developed using a computer-generated 
software for that purpose, stratifying on sex and age to ensure balance in the groups and 
will be carried out carefully to ensure accurate assignments.  
The first group will receive the intervention under empirical investigation (PAVE) 
during their occupational therapy sessions in IIPT. The control group will receive TAU 
during their occupational therapy sessions in IIPT. TAU may or may not include 
unstandardized desensitization treatment, at the occupational therapist’s discretion, but 
will not utilize the PAVE protocol. All treatment sessions (PAVE or TAU) will be 
conducted by trained occupational therapists at Boston Children’s Hospital, specializing 
in pediatric chronic pain. Care will be taken to ensure that occupational therapists 
providing treatment in each arm of the study are comparable in terms of clinical skills 
and experience with the pediatric pain population. Occupational therapists providing the 
experimental PAVE intervention will have received additional training on the manual and 
its implementation. Occupational therapists providing TAU will be blinded to (i.e., will 
not be familiar with or have access to) the PAVE manual.  
Once randomized, participants in both the intervention group (PAVE) and the 
control (TAU) group will complete all outcome measures (i.e., functioning, pain 
intensity, and sensory sensitivities) at two time-points. At Time 1, data from all 




treatment) during the initial occupational therapy evaluation. At Time 2, data from all 
participants will be collected prior to discharge from IIPT (i.e., within the final week of 
treatment) during the occupational therapy discharge testing period. Refer to Figure 4.1 
for a depiction of the study structure. 
Figure 4.1 









Description of Intervention 
PAVE uses a graded exposure technique to introduce participants gradually and 
repeatedly to previously avoided or feared stimuli (Chen, 2000). Given the nature of the 
setting for which the intervention was developed (i.e., IIPT), PAVE modules were 
designed to be delivered in an intensive format. In IIPT, all participants receive up to 
five, 60-minute, individual treatment sessions per week, over the duration of four to six 
weeks. However, depending on the rate of progress, the duration of PAVE intervention 
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Through significant background research, this author has ensured that the PAVE 
intervention is congruent with the literature and grounded in empirically based theoretical 
models within the pediatric pain this population. Manualizing the intervention will ensure 
that the intervention is described in sufficient detail so that it can be delivered 
consistently across participants. Further, to ensure treatment fidelity prior to the outset of 
the intervention, training in the PAVE intervention, using the manual will be also 
standardized for all interventionists. In addition to the treatment manual itself, 
interventionists will receive standardized training materials for their review (e.g., reading 
materials and video-recorded sessions). Potential interventionists will also role-play the 
essential features of the PAVE manual with the intervention author to ensure their 
competency to deliver the intervention with fidelity.  
Primary Outcome Measures 
Pediatric Pain-Related Light Sensitivity Scale (PPLSS). The PPLSS is a 20-
item self-report measure that assesses the participant’s sensitivity to light. Participants 
respond to each item on a 4-point Likert-type scale, ranging from “never” to “always,” 
with higher scores indicating greater light sensitivity. The PPLSS is currently being 
validated in a sample of pediatric headache patients. Based on results from a quality 
improvement study and other validated measures of pain-related sensitivities (Kubik & 
Martin, 2017; Simons et al., 2015), it is anticipated that this measure will be sensitive to 
changes in light sensitivity in response to the PAVE intervention and will thus be 




Pediatric Pain-Related Sound Sensitivity Scale (PPSSS). The PPSSS is an 18-
item self-report measure that assesses the participant’s sensitivity to sound. Participants 
respond to each item on a 4-point Likert-type scale, ranging from “never” to “always,” 
with higher scores indicating greater sound sensitivity. The PPSSS is currently being 
validated in a sample of pediatric headache patients. Based on results from a quality 
improvement study and other validated measures of pain-related sensitivities (Kubik & 
Martin, 2017; Simons et al., 2015), it is anticipated that this measure will be sensitive to 
changes in sound sensitivity in response to the PAVE intervention and will thus be 
appropriate for use in this study.  
Functional Disability Inventory (FDI; Walker & Green, 1991). The FDI is a 
well-established, 15-item self-report measure in the pediatric pain population used to 
assess functional status. Specifically, the FDI assesses difficulty with the performance of 
daily activities in home, school, recreational, and social domains. Participants rate the 
perceived difficulty of each activity on a five-point Likert scale, ranging from “No 
Trouble” to “Impossible,” with higher scores indicating greater functional disability. The 
FDI has strong psychometric properties, demonstrating good test-retest reliability, 
internal consistency, and validity within pediatric chronic pain broadly defined (Claar & 
Walker, 2016) as well as in pediatric headache populations (Kashikar-Zuck et al., 2011).  
Headache Impact Test (HIT-6; Kosinski et al., 2003). The HIT-6 will also be 
used in this study to assess functional status. This six-item self-report measure is used to 
assess the severity of headache impact on an individual’s functional performance. 




“always,” with higher scores indicating a greater impact of headaches on functioning. 
The HIT-6 has acceptable psychometric properties, having demonstrated internal 
consistency and reliability in a sample of adolescents with headache disorders (Piebes et 
al., 2011). 
Visual Analog Scale (VAS; Scott & Huskisson, 1979). Current pain intensity 
will be rated using a standard VAS. The VAS is a single-item assessment that contains 
one ten-centimeter-long straight line, presented to the participant horizontally on a piece 
of paper. The line contains two verbal anchors on each endpoint: “Pain as bad as it could 
be” and “No pain.” Participants are asked by the administrator to place a mark at a point 
of their own choosing on the line to represent the intensity of their pain at the time of the 
assessment. The VAS has shown to have good test-retest reliability, validity, and 
responsiveness when studied in pediatric pain samples (Birnie et al, 2019).  
Additional Measures 
Treatment Fidelity. Fidelity will be examined to determine adherence to the 
PAVE manual among occupational therapists delivering the intervention. Fidelity will be 
assessed by independent raters using a Treatment Fidelity Rating Sheet, designed 
specifically for this study. All sessions will be recorded using a HIPAA-compliant, secure 
video platform. At least 20% of these sessions will be selected at random for fidelity 
review. Using the Treatment Fidelity Rating Sheet, trained research coordinators will rate 
the degree to which the designated objectives were met in each of the six modules, on a 




Raters will undergo training to ensure their ability to assess fidelity to criterion. 
Raters will be oriented to the purpose and procedures surrounding fidelity assessment by 
the Principal Investigator (this author). Then, they will each be asked to rate a set of 
simulated module recordings independently, to be compared first with the author and 
then with one another. Comparing ratings with the first author is a “gold standard” 
approach that is frequently used to insure inter-rater agreement. With guidance from the 
first author, raters will discuss any discrepancies and the information from the recordings 
that led to those discrepancies. They will come to consensus on their ratings and then 
proceed to the next recording. This process will be repeated in an iterative way until the 
raters achieve 90% rating agreement with the author and with one another.   
Treatment Feasibility. Evaluation of feasibility will primarily focus on 
evaluation of the logistical elements of the PAVE intervention as well as the participant’s 
engagement with the intervention. Interventionists will track the number of sessions spent 
completing each module, as well the total number of PAVE sessions completed for each 
participant. For each PAVE session, the interventionist will also rate the participant’s 
engagement and effort put forth in the session, using a standardized measure that is used 
rehabilitation settings, and the participant’s adherence to between-session assignments, 
using a measure designed specifically for this study. Please see Table 4.1 for details on 






Feasibility Data to be Collected and Collection Design 
Feasibility Data Collection Design 
Participant Engagement 
Using the Pittsburgh Rehabilitation Participation 
Scale (PRPS; Lenze et al., 2004) interventionists 
will rate participants’ participation and effort 
after each session. The PRPS uses a 6-point 
rating scale to reflect the interventionist’s 
observations of the individual’s participation. 
Attendance 
Interventionist will mark attendance each session 
and note the reason for any missed sessions (e.g., 
acute illness, medical appointment, etc.). 
Attrition 
Interventionist will note the reason for early 
discharge from IIPT (e.g., family emergency, 
self-discharge, illness, etc.). 
At-Home Assignment 
Adherence 
Interventionists will rate participants’ adherence 
to at-home assignments (between PAVE 
sessions), using a 3-point rating scale. Response 
options are as follows: “Fully adherent,” 
“Partially adherent,” and “Not at all adherent.” 
Sessions Spent on Each 
Module 
Interventionist will note the number of 60-minute 
treatment sessions spent completing each 
module. 
Total Number of Sessions 
Interventionist will note the total number of 
sessions needed to fully complete the PAVE 
intervention. 
 
Treatment Acceptability. Upon completion of the intervention, participants in 




author for the purposes of this study. The survey will include the following four 
quantitative items assessing participants’ satisfaction with the intervention and their 
perceptions of treatment effectiveness: (a) Would you recommend this intervention to 
another child or adolescent with sensitivity to light or sound? (b) How satisfied are you 
with the education and guidance that you received from your therapist? (c) Did the 
intervention help you get back to doing the meaningful activities you were previously 
avoiding? (d) Overall, what is your general satisfaction with this intervention? 
Participants will rate their responses using a numerical scale of 0–4, ranging from “Not at 
all” to “Very Much.” 
Upon completion of the intervention, participants in the PAVE group will also be 
asked to participate in a brief interview to gather information about their perceived 
successes with and challenges of the PAVE intervention. This will also serve as an 
opportunity for the participant to provide suggestions for intervention improvement. The 
open-ended questions asked in the interview will include: (a) What, if anything, did you 
learn from the PAVE program? (b) Aside from the exposures themselves, what was the 
hardest part about participating in the PAVE program? (c) What changes would you make 
to improve the PAVE program? Participant responses will be recorded using a HIPAA-
compliant, secure platform and analyzed for themes among participants’ responses.  
Data Management  
All quantitative data will be collected and stored using Research Electronic Data 
Capture (REDCap), a secure web application for building and managing online surveys 




measures in REDCap. Once collected, data will then be exported to the Statistical 
Package for the Social Sciences (SPSS) for statistical analysis. Qualitative data from 
interviews with the PAVE group participants will be examined using thematic analysis 
software (e.g., MAXQDA or NVivo) to identify commonalities among participant 
responses. This author will seek support from the research coordinators and study 
psychologist when running statistical analyses. A biostatistician is also available for 
consultation as needed. 
Planned Statistical Analyses  
Analyses of covariance (ANCOVA) will be conducted to assess the impact of the 
PAVE intervention, as compared to TAU, to answer the three hypotheses posed above, 
and to examine differences in each of the outcome measures at post-test, while 
controlling for pre-test scores. Specifically, ANCOVAs will be performed to assess 
differences between experimental and control participants in the PPLSS, PPSSS, FDI, 
HIT-6, and VAS scales. Per an a priori analysis using G*Power, in order to detect 
medium effects with alpha set at 0.05 and power of at least 80%, the study will require a 
sample of at least 34 total participants (i.e., 17 participants in each group). Thus, the 
proposed target sample size should provide sufficient power. 
Descriptive statistics (e.g., means, standard deviations, and ranges) will be 
analyzed and reported for data collected with regard to treatment feasibility and 
acceptability. Specifically, PRPS, attendance, attrition, and adherence ratings, total 
number of sessions, number of sessions per module, and responses to the four satisfaction 




to ensure that interventionists remain adherent to the PAVE manual objectives, by 
highlighting any areas in need of additional training for interventionists or identifying 
cases who may not be appropriate for inclusion in the study. The mean adherence 
percentage for each module and for the intervention as a whole will be examined as a 
measure of feasibility and reported.  
Conclusion 
This study aims to investigate the efficacy of a novel auditory and visual 
exposure-based intervention, PAVE, in the treatment of sensitivity to light and sound in 
youth with chronic headache disorders, within an IIPT setting, as compared to IIPT 
treatment-as-usual. The full logic model in Figure 4.2 depicts the relationships among the 
resources of the intervention, the activities planned, and the outcomes of the study. This 
model describes the essential components of PAVE as well as the intervention’s short-
term, intermediate, and long-term outcomes. Through resources and a structured 
intervention, participants receiving PAVE will learn how to generalize their growing 
tolerance of lights and sounds from the clinic to the community. This generalization will 





 Full Logic Model 
Nature of the Problem
Youth with chronic headache 
disorders often experience co-
morbid symptoms such as 
sensitivity to light and sound. 
Due to these sensitivities, youth 
often avoid environments such 
as the community and school. 
These avoidance behaviors risk 
leading to functional disability. 
Program 
Clients
Youth age 8-17 
with sensitivity to 






• Staffing: Full-time 
OTs
• Funding: $1,280 
for: laptop, iPad, 
Bluetooth 
speaker, flashing 
light, printer, ink, 
paper) 
• Facility: Private 
therapy room
External/Environmental Factors: (facility issues, economics, public health, politics, community resources, or laws and regulations): 
1) Limited funding to purchase necessary equipment (iPad, speaker, lights, etc.).
2) Limited private therapeutic space to administer auditory desensitization.
3) Limited opportunities to participate in baseline school and community activities (e.g., leisure, social) due to COVID-19.
4) Level of caregiver participation and involvement with generalization of skills to home and community.
Program Theories
Auditory and visual 
desensitization uses a graded 
exposure technique to gradually 
and repeatedly introduce youth to 
previously feared stimuli and/or 
avoided activities in which they 
may encounter bright lights or 
loud sounds. Graded exposure is 
rooted in classical conditioning 
and has been strongly supported 




• Participants will 
generalize coping skills 
to home environment.
• Participants will reduce 
avoidance behaviors 
and modifications 




• Participants will 
engage in all baseline 
activities (e.g., school, 
leisure, social) without 
avoidance or 
modifications due to 
light and sound.





• # of youth participating in auditory 
and/or visual desensitization
• # of occupational therapists trained 
on desensitization protocol
• # of sessions
• # of weeks in program
Interventions and Activities
• Education about coping strategies 
that can be used during 
desensitization
• Auditory and/or visual 
desensitization up to 5x/week for 
60 minutes during individual 
occupational therapy sessions
• Auditory and/or visual 
desensitization 7x/week for 20 
minutes as part of individualized 
home exercise program
• Training occupational therapy 





























CHAPTER FIVE: Funding Plan 
Brief Background of Intervention 
As discussed in previous chapters, pediatric chronic headache disorders are 
common among children and adolescents (Abu-Arafeh et al., 2010). Regularly associated 
with these conditions are sensitivities to light or sound (Hayne & Martin, 2019; Neut et 
al., 2012). If left untreated, these symptoms can lead to a cycle of disability and reduced 
participation in age-appropriate roles, routines, and occupations (Langdon & DiSabella, 
2017; Shulman et al., 2020). While standard medical advice for decades has been to 
avoid any triggers that may exacerbate these symptoms (WHO, 2006, 2014), new studies 
involving adults have suggested that exposure-based interventions may be more effective 
(Martin et al, 2014). Still, a thorough overarching review indicates a dearth of empirical 
evidence for such interventions in youth, as no tested treatments for sensitivity to light 
and sound symptoms in youth with chronic headache currently exist in the literature. 
Without an evidence-based approach to guide the treatment of these symptoms, 
occupational therapy clinicians may be uninformed about exposure-based treatment and 
as such, youth with these sensitivities may continue to remain entrenched in the cycle of 
disability. 
Brief Summary of Intervention 
The PAVE intervention was developed as a direct response to the substantial gap 
in empirical evidence for the treatment of light and sound sensitivities in youth with 
chronic headaches. The PAVE treatment manual consists of six modules through which 




treatment approach to gradually desensitize youth to the light and sound stimuli they 
typically avoid. The aim of the intervention is to improve functional participation in 
previously avoided environments. Youth participate in 60-minute sessions, up to five 
times per week, for an average of 4–6 weeks. PAVE sessions are conducted in a 
structured manner within a therapeutic setting and progress toward skill generalization to 
home, community, school, and other natural environments. 
Available Resources 
PAVE was initially developed to be implemented within Intensive 
Interdisciplinary Pain Treatment (IIPT) settings. The items required to administer the 
PAVE intervention are commonly found within IIPT settings or within their budget 
means to purchase. However, the PAVE treatment manual was developed to be 
implemented by clinicians in other settings as well (e.g., outpatient, school-based, etc.). 
Therefore, the outline below describes a funding plan for clinicians who are interested in 
utilizing the PAVE intervention outside of an IIPT setting and/or who do not have the 
means within their setting’s budget to purchase the requisite items. Table 5.1 describes 
the budget item costs. 
Budget 
Given the nature of the intervention, funding of less than $1,500 will need to be 
secured for the initial implementation of PAVE. If well-maintained and cared for, the 
electronic items purchased can be utilized for more than the two years outlined in Table 
5.1. Recurring expenses such as printer toner and standard paper will be necessary 




be used to serve approximately 50 participants per calendar year. The materials 
purchased can be feasibly shared among two to three providers, or more with adequate 
coordination, depending on the scheduling of treatment sessions and the types of 
exposures occurring within sessions.  
Table 5.1 








Free Free A detailed treatment manual for all six PAVE 
modules has been developed for the purposes of this 
project and is available to clinicians free of charge. 
Module 
Worksheets 
Free Free Worksheets have been developed using a free 
version of Canva (online graphic design program). 
All worksheets are free of charge and available for 






Free Free Measures used for pre- & post-treatment assessment 
can be accessed free of charge by clinicians. The 
measures of sensitivity to light and sound are still in 
development and currently require permission from 




$160 $50 Though many worksheets are designed in color, a 
color printer is not necessary, and worksheets can 
be printed in black and white. A basic printer that 
can connect to a laptop to print preparation materials 
is necessary. 
 
*Printer toner cartridges print up to 1000 pages. 
This may need to be re-ordered in Year 2 depending 
on rate of use.  
 








$17 $17 Three reams of paper are 1,500 sheets. Paper may 
need to be re-ordered if Year 2 if necessary. 
 




Laptop $500 $0 A basic laptop that can connect to the internet and 
to the printer is necessary. The laptop will be used 
for the clinician to access all preparation materials. 
It can also be used in treatment for visual 
desensitization as appropriate (e.g., completing 
schoolwork on a bright screen). 
   




iPad $399 $0 If the laptop purchased does not have Bluetooth 
capability, a basic iPad or tablet with Wi-Fi, 
Bluetooth, and access to the internet will be 
necessary. Clinicians will use the iPad to play 
auditory or visual stimuli from YouTube clips. 
  
Can be purchased: www.apple.com/ipad-10.2/ 
Bluetooth 
Speaker 
$120 $0 A basic portable Bluetooth speaker with good sound 
quality is necessary. Clinicians will use the speaker 
to play auditory stimuli from the iPad. 
  






$14 $0 A small colorful light that offers features such as 
flashing, and oscillation is necessary. Clinicians will 
use this item for visual desensitization. 
  




















Examples of both research and non-research-based grants have been proposed in 
this chapter (see Table 5.2), depending on the clinician’s setting and their plans for the 
direction of the intervention. Should the clinician seeking funding for PAVE be interested 
in conducting clinical research on the intervention, small departmental, institutional, or 
community-based research grants are recommended. Many academic institutions have 
funding opportunities for early-stage investigators. Additionally, specific departments 
within larger treatment settings, particularly those affiliated with academic institutions, 
may also have departmental funding for research, offered through grants of various sizes. 
More broadly, community-based research grants may be particularly of interest to those 
affiliated with non-profit organizations (or for those within academic institutions who 
may require greater funding than described above in order to buy out their clinical time 
for research/implementing PAVE). 
Should the clinician seeking funds not work within an academic or non-profit 
institution (i.e., a setting with the infrastructure for ongoing research), small non-




Foundation or The Lions Club, is suggested. Additionally, many local communities offer 
grants to individuals developing programs to enhance the quality of life of others within 
the community. Information about community funding opportunities can be found at the 
local town or city hall. Lastly, crowdfunding may also be an efficient, non-research-based 
alternative to quickly raise money to purchase supplies and equipment. Table 5.2 







Potential Funding Sources and Details 
  














At Boston Children’s Hospital, there is an institutional 
research grant for young career investigators in any 
discipline interested in small pilot projects that focus on 
population health. Grant recipients are awarded up to 
$10,000 and are expected to submit a related abstract or 
manuscript, and present findings at a forum.  
 










Pilot Grant via 
the Clive W. 
Lacy & Mona 
M. Lacy 
Endowment 
In the PT/OT Department at Boston Children’s 
Hospital, pilot grant funding is awarded (based on the 
merit of the proposal) to clinicians who are interested in 
“furthering the research of PT/OT.” For this annual 
grant, which at this institution is funded by an 
endowment, recipients may receive up to $5,000 and 
are expected to submit a related abstract or manuscript 
upon completion of project. 
 
For more information on this specific grant, contact 












The Greater Boston area, the Noonan award is a 1–2-
year research grant, awarded to support improvement in 
the quality of life for children with physical or 
developmental disabilities. Grant recipients may be 
awarded up to $160,000.  
 










The Rotary Foundation District Grants fund small-scale 
short-term activities that address needs in the 
community. The availability of grant funds varies 
within local Rotary chapters and each Rotary district 
chooses which project they will fund with the grant 
money they receive. Recipients of the community-














District and Club Community Impact Grants are 
awarded to those supporting humanitarian activities 
within communities. The availability of grant funds 
varies within local club chapters, depending on annual 
donations. Recipients of these grants are commonly 
rewarded between $750–$1,500. 
  










Many local communities offer grants to individuals 
developing programs to enhance the quality of life of 
others. For example, here in MA, in 2019, The 
Brookline Community Foundation awarded nearly 
$584,000 in grants to local projects in and surrounding 
the Brookline, MA community. Community grants vary 
by location, contact your local city or town hall for 
funding opportunities.  
 





These are some of the largest and most reputable social 
fundraising platforms for individuals and nonprofit 
organizations. Consider sharing your fundraising cause 
on social media platforms to enhance coverage and 
donation opportunities. There is a 0% platform fee for 
organizers. 
  
Get started here: www.gofundme.com/sign-up 
www.fundrazr.com/create 







PAVE is an exposure-based intervention which seeks to desensitize youth with 
chronic headache disorders to previously avoided auditory and visual stimuli. While 
PAVE was developed primarily for children and adolescents in IIPT settings, the 
treatment manual was developed so that clinicians can implement the intervention in 
other settings as well. This chapter has outlined a hypothetical funding plan for: 1) 
clinicians working outside of the IIPT context who wish to use PAVE in their own 
settings and/or 2) clinicians who are unable to secure the funding for the necessary 
intervention items through their workplace. Clinicians who find themselves in one of 
these two scenarios should ideally seek funds of approximately $1,500 to implement the 
use of PAVE in their setting. Depending on the number of treating clinicians and/or the 
frequency in which PAVE will be utilized, one may consider seeking more funds to 
purchase supplementary equipment. Additionally, those interested in disseminating their 
outcomes of PAVE may consider seeking additional funds to supplement these efforts. 
Chapter six outlines examples of dissemination activities in which this author will carry 





CHAPTER SIX: Dissemination Plan 
Introduction 
Pediatric Auditory and Visual Exposure (PAVE) is a desensitization intervention 
developed for the treatment of pediatric headache-related auditory and visual 
sensitivities, with potential application in Intensive Interdisciplinary Pain Treatment 
(IIPT) programs and beyond. PAVE utilizes a systematic and graded exposure approach 
to desensitization, by gradually and repeatedly exposing participants to the previously 
avoided light and sound stimuli which trigger or exacerbate their headaches. Trained 
occupational therapists facilitate the PAVE intervention over the course of six modules, 
as outlined in the treatment manual (See Appendix C). After the requisite education is 
provided, the intervention presents highly structured exposure sessions in the clinic 
setting and then transitions towards a gradual reintegration of the participant into 
previously avoided activities and environments outside of the clinic. PAVE seeks to 
reduce participants’ sensitivity to light and sound, thus decreasing avoidance behaviors 
and increasing participation in age-appropriate roles, routines, and meaningful activities. 
Chapter six outlines the dissemination plan, following the pilot implementation 
and empirical evaluation of PAVE, assuming successful results. The dissemination plan 
described next outlines long- and short-term goals, target audiences for key messages, 
spokespeople to share information, activities identified to facilitate dissemination, a 







Long-Term Goal: Within five years, Pediatric Auditory and Visual Exposure (PAVE) 
will be recognized as an evidence-based practice and therefore, youth with headache-
related sensitivities to light and sound who are seeking treatment will have access to an 
effective intervention for this diagnosis. 
Short-Term Goal 1: Within 6 months, 100% of occupational therapists in the 
IIPT program at Boston Children’s Hospital (BCH) will receive training in PAVE 
and begin the implementation in their routine practice. 
Short-Term Goal 2: Within 1 year, at least 80% of interested members of the 
occupational therapy department at BCH will receive training in PAVE and begin 
implementation in their respective settings (e.g., inpatient, outpatient). 
Short-Term Goal 3: Within 2 years, at least 80% of physicians within 
departments treating clients with chronic headache disorders at BCH (e.g., 
neurology, rheumatology, pain treatment service) will receive an in-service 
training on occupational therapy's role in the treatment of headache-related 
sensory sensitivities and the findings of the study evaluating PAVE’s 
effectiveness.  
Short-Term Goal 4: Within 2 years, at least 3 pediatric children’s hospitals in 









The primary audience for the dissemination efforts of PAVE’s evaluation results 
will be occupational therapists who specialize in the treatment of pediatric chronic pain, 
including headache disorders. 
Key Messages for Primary Audience 
• PAVE is a feasible and effective exposure-based intervention for occupational 
therapists in IIPT settings to utilize in their treatment of youth with headache-
related sensitivities. 
• PAVE has demonstrated effectiveness in significantly reducing sensitivity to light 
and sound, functional disability, and overall pain intensity in youth with chronic 
headache disorders, as compared to treatment-as-usual. 
• Occupational therapists treating pediatric chronic headache outside IIPT settings 
should strongly consider the utilization of PAVE. Providers for youth with this 
presentation can access the treatment manual and secure the requisite training to 
deliver this intervention in their own practice. The author will be available for 
technical assistance to address issues and barriers related to adoption.  
Spokespersons for Primary Audience 
• Gabrielle Bryant, OTR: Because of her background in the treatment of pediatric 
chronic headache disorders and experience with auditory and visual 
desensitization, Gabrielle was part of the PAVE review team and pilot study. She 




interventionist at BCH and will serve as a key messenger in the dissemination of 
information to other occupational therapists at BCH and beyond.  
• Occupational therapists at BCH receiving training in the PAVE intervention 
within the first year will serve as key messengers for the remaining steps in the 
dissemination process. Each occupational therapist has their own distinct 
professional network of health practitioners and colleagues outside of BCH with 
whom they can share the findings of the study and direct them towards PAVE 
training, if interested.  
Secondary Audience 
 The secondary audience for the dissemination efforts of PAVE’s evaluation results 
will be physicians (e.g., neurologists, rheumatologists, anesthesiologists, pediatricians), 
pediatric nurse practitioners, and psychologists treating youth with chronic headache 
disorders. 
Key Messages for Secondary Audience 
•   Recommending youth to avoid light and sound stimuli may lead to exacerbation 
and maintenance of these headache-related sensitivities.  
• PAVE is a feasible and effective non-pharmacological, exposure-based intervention 
for youth with headache-related light and sound sensitivities that interfere with 
functioning.  
• Physicians should strongly consider referring youth with this presentation to IIPT 
and/or outpatient occupational therapy for PAVE, a manualized, evidence-based 




Spokespersons for Secondary Audience 
• Navil Sethna, MBchB: As the clinical and medical director of the IIPT program at 
BCH and with his extensive network of colleagues, Dr. Sethna will play a crucial 
role in the dissemination of results to not only physicians/nurse practitioners 
within BCH, but also to those working with the pediatric chronic headache 
population outside of this institution. 
• Allison Smith, Ph.D.: Dr. Smith has experience in the treatment of pediatric 
chronic pain (including headache disorders) in the IIPT program at BCH, 
involvement in the development and validation of measures assessing light/sound 
sensitivity in youth with chronic headache disorders, and a clinical role within the 
Pediatric Headache Program at BCH. She will be influential in disseminating 
information to providers within this institution who treat chronic headaches, to 
multidisciplinary providers in other IIPTs, and to outpatient psychology 
providers. 
Dissemination Activities 
Upon completion of the study described in Chapter 4, the author will determine 
the most appropriate journal to submit a manuscript describing the findings. Ideally, the 
manuscript will be submitted to a headache, general pain, or pain rehabilitation journal 
that is indexed by the PubMed database. While the CINAHL database includes journals 
geared towards allied health professionals, PubMed is arguably the most commonly used 
database in the medical field. Therefore, a journal indexed by PubMed will be considered 




pediatric chronic headache; that is, to reach both the primary and second audiences. 
Examples of journals to be considered include, but are not limited to: Headache, Pain 
and Headache, Cephalalgia: An International Journal of Headache, Journal of Pain, 
PAIN, Clinical Journal of Pain, or Pain Research and Management.  
Once the manuscript is accepted for publication, this author will begin to 
disseminate these findings more directly. This would first include contacting primary and 
secondary stakeholders via professional listservs for providers who treat pediatric chronic 
pain (e.g., [PEDIATRIC-PAIN@lists.dal.ca], [PedsIIPT@lists.dal.ca]), as well as 
directly contacting the members of (Interdisciplinary Network on Virtual & Augmented 
Technologies for Pain management (INOVATE-Pain), a newly developed consortium of 
various pediatric IIPT programs in North America (of which this author is a member) via 
email. An email to these audiences will be clear and concise in order to increase the 
likelihood of capturing the attention of busy stakeholders. The body of the email would 
contain a succinctly written description and include three attachments: (1) Executive 
Summary (See Appendix A), (2) Fact Sheet (See Appendix B), and (3) published 
manuscript.  
While seeking manuscript publication, other forms of dissemination will include 
submitting additional write-ups to mainstream professional magazines (e.g., OT Practice) 
and/or to the Pediatric Pain Letter, a periodical providing free, open-access, peer-
reviewed commentaries on pain in infants, children, and adolescents. This author will 
also prioritize opportunities to share the findings with the primary and secondary 




selected spokespeople (Dr. Sethna & Dr. Smith) as co-presenters and/or for networking 
opportunities. Local conferences may include the annual conference of the Massachusetts 
Association of Occupational Therapy (MAOT) and the annual State of the Art: Chronic 
Pain conference at BCH. National conferences may include the annual meetings of the 
American Occupational Therapy Association (AOTA), Children & Youth Specialty, 
and/or the Society for Pediatric Pain Medicine (SPPM). International conferences may 
include the biennial meetings of the International Symposium on Pediatric Pain (ISPP) 
and the International Association for the Study of Pain (IASP) World Congress on Pain. 
To reach primary and secondary audiences within BCH, this author plans to 
develop an in-service training seminar, which will be presented live (and recorded for 
future viewing) at a monthly staff meeting within both the Physical and Occupational 
Therapy Department, as well as the Pain Treatment Service. Copies of the Executive 
Summary and Fact Sheet will be made available for all physicians and clinicians (e.g., 
nurses, nurse practitioners, psychologists, physical therapists, and occupational 
therapists) via departmental listservs and stored on internal departmental servers for easy 
access. If successful, the in-service will be provided live or as a recorded seminar to 
providers in these disciplines outside of BCH. This authors also plans to seek 
opportunities to present the findings at BCH Grand Rounds and/or other continuing 
education opportunities offered to hospital staff. This will provide exposure for 
physicians and clinicians in other departments (e.g., neurologists, rheumatologists, 
general pediatricians/nurse practitioners, and psychiatrists/psychologists) who may not 




On a more intensive level, this therapist will also seek to provide PAVE training 
to at least 80% of interested occupational therapists at BCH within the first year of the 
dissemination process. To ensure that the PAVE intervention can be implemented within 
BCH, the author will be available for technical assistance to address issues and barriers 
related to adoption. Once the PAVE training with BCH therapists is complete, this 
training can be offered widely but methodically through the same listserv, special interest 
group, and consortium channels described earlier. The training could potentially be 
provided as a pre-conference workshop at any of the national or international conferences 
described above as well. 
Budget 
Table 6.1 outlines a preliminary budget for the dissemination activities, listed by 
audience (i.e., primary and secondary), over the course of two years. Funding for 
dissemination efforts will include utilization of this author’s education fund available 
through Boston Children’s Hospital (BCH), as well as securing grants outlined in Table 
5.2 of Chapter 5. A total of $6,550 will need to be obtained over a two-year period to 






Budget for Dissemination Plan 
Audience 1st Year 2nd Year 
Primary In-service for PT/OT 
Department: $0 




Training OTs at BCH: $0 
 
Present at Local OT Conference 
such as: Massachusetts 
Association of Occupational 
Therapy (MAOT)  
Course Development: In-kind 
contribution* 
Presenter Fee: $100 
 
Present at National OT 
Conference such as:  
AOTA’s Annual Expo  
Course Development: In-kind 
contribution* 
Registration Fee: $450 
Round Trip Flight: $500 
3-Night Hotel: $500 
Food: $300 
Ground Transportation: $200  
 
Networking via Email: $0 
 
Publication to Magazine or 
Periodical: $0 




Secondary  Poster at State of the Art: 
Chronic Pain conference at 
BCH: $0 
Poster Development: In-kind 
contribution* 
 
Publication in Open Access 
Journal: $2,000 
Manuscript Development: In-kind 
contribution* 
 
Present at BCH Grand Rounds: 
$0 
Presentation Development: In-kind 
contribution* 
 
Poster at National Pain 
Conference: Society for Pediatric 
Pain Medicine 
Poster Development: In-kind 
contribution* 




In-service for Pain Treatment 
Service: $0 
Presentation Development: In-kind 
contribution* 
 
Networking via Email: $0 
 
 
Round Trip Flight: $500 
3-Night Hotel: 500 
Food: $300 
Ground Transportation: $200  
 
Poster at International Pain 
Conference: International 
Association for the Study of Pain 
(IASP) World Congress on Pain 
Poster Development: In-kind 
contribution* 
Registration Fee: $1,250 
Round Trip Flight: $1,000 
3-Night Hotel: $1,000 
Food: $300 
Ground Transportation: $200  
 
Totals:     $4,050 (Dissem. Costs)  
 - $1,600 (Education Funds) 
   $2,450 (Final Year 1 Cost) 
   $5,700 (Dissem. Costs)  
 - $1,600 (Education Funds) 
   $4,100 (Final Year 2 Cost) 
* The cost of time to develop this dissemination effort will be donated, as this author’s 
place of work does not offer compensation for such activity. An individual working at an 
institution/program that offers compensation can determine an estimated cost of their 
efforts by using the following formula: (% of FTE) x (Annual Salary) + (% Fringe Rate) 
= Estimate Percent of Effort. For example: (5% of FTE x $80,000 Annual Salary) + 
($4.000 x 27% Fringe Rate) = $5,080 (Estimated Percent of Effort).    
 
Evaluation Plan 
A two-year evaluation plan has been developed to establish success of this 
author’s dissemination efforts. Table 6.2 outlines this evaluation plan and describes how 





Table 6.2  
 
Evaluation of Dissemination Activities 
 
Activity Indicators of Success 
Training OTs in IIPT at 
BCH 
Three (3) occupational therapists treating in IIPT at BCH 
are trained to fidelity in PAVE, within 6 months. 
General in-service for 
PT/OT Department  
At least 50 members of the PT/OT Department receive an 
in-service presentation overviewing of PAVE, within 6 
months. 
Training OTs in BCH 
department 
At least 80% of interested occupational therapists at BCH 
are trained to fidelity in PAVE, within 1 year. 
Present Session at Local OT 
Conference 
Results from the study evaluating the effectiveness of 
PAVE are presented at a local conference (e.g., MAOT), 
within 1 year. 
Present Session at National 
OT Conference 
Results from the study evaluating the effectiveness of 
PAVE are presented at a national conference (e.g., 
AOTA’s Annual Expo), within 1 year. 
Present Poster Chronic Pain 
Conference at BCH 
Results from the study evaluating the effectiveness of 
PAVE are presented in poster format at an annual BCH 
conference on pediatric chronic pain, within 1 year. 
Publication in Open Access 
Journal 
Results from the study evaluating the effectiveness of 
PAVE are submitted for publication in pediatric pain 
and/or headache-related journal, within 1 year.  
In-service for Pain 
Treatment Service 
At least 50 members of the interdisciplinary Pain 
Treatment Service receive in-service presentation 
overviewing of PAVE, within 6 months. 
Publication to Magazine or 
Periodical 
Results from the study evaluating the effectiveness of 
PAVE are submitted for publication in a professional 
magazine or pain-related periodical, within 2 years. 
Poster at National Pain 
Conference 
Results from the study evaluating the effectiveness of 
PAVE are presented at a national conference on pain, 
within 2 years. 
Poster at International Pain 
Conference 
Results from the study evaluating the effectiveness of 
PAVE are presented at an international conference on 
pain, within 2 years. 
Networking (e.g., listservs, 
conferences, consortiums) 
and publications 
At least 3 pediatric IIPT programs will implement PAVE, 





Auditory and visual sensitivities are often comorbid symptoms of pediatric 
headache disorders. These symptoms can lead to a cycle of disability as children and 
adolescents avoid and disengage from roles, routines, and activities in which they fear 
exposure to certain light or sounds. To confront these stimuli and reduce these 
sensitivities, PAVE was developed using a graded exposure approach aiming to improve 
the function and quality of life among youth with chronic headache disorders. This 
chapter outlines a two-year plan designed to disseminate the results of the evaluation of 
the effectiveness of the PAVE intervention in an IIPT setting at BCH. Clear messages to 
key audiences, diverse and far-reaching activities, and a reasonable budget are proposed. 
Achievable long-term and short-term goals as well as concrete indicators of successful 
dissemination are described above. It is this author’s hope that through these efforts, 
PAVE will be adopted for utilization by occupational therapists in various pain 
rehabilitation settings and accepted by physicians as evidence-based treatment for 





CHAPTER SEVEN: Conclusion 
Pediatric headache disorders are a global health concern, particularly among 
youth (Abu-Arafeh et al., 2010). In addition to the pain experience itself, youth with 
chronic headache often experience sensitivities to light and/or sound, both of which are 
common comorbid symptoms of headache (Hayne & Martin, 2019; Neut et al., 2012). 
Headache pain and its associated sensitivities may subsequently have considerable impact 
upon daily roles and routines and result in reduced participation in meaningful 
occupations (Langdon & DiSabella, 2017; Shulman et al., 2020). 
Unfortunately, there is conflicting medical advice, without consensus as to the 
best clinical intervention approach for the treatment of such symptoms. Historically, 
individuals with chronic headache disorders have been advised to avoid environments 
with light and sound, as these sensory stimuli may trigger or exacerbate headache 
symptoms (World Health Organization, 2006). Therefore, avoidance of triggers has 
become standard medical advice for the treatment of chronic headaches in both adults 
and youth. However, emerging empirical evidence in adults with chronic headache 
disorders suggests that avoidance may maintain headache-related symptoms (Martin et 
al., 2014). Thus, it appears that such individuals may be better served by engaging in 
gradual desensitization to light and sound stimuli (Martin et al., 2014). Similar gradual 
exposure approaches have been studied in adults with various chronic pain disorders 
(e.g., lower back pain, complex regional pain syndrome) for decades and have 
demonstrated efficacy in reducing functional disability and pain intensity (Vlaeyen et al., 




populations, with the goal of increasing functioning, are emerging as well (Simons et al., 
2020; Wicksell, 2008). Still, after an extensive literature review, this author was unable to 
identify any established light and/or sound desensitization protocols that have been 
developed for and tested with pediatric patients with chronic headaches. 
Given that pediatric headache treatment is a highly specialized treatment area and 
the fact that the literature base for empirically based interventions is limited, it is not 
surprising that occupational therapists typically do not receive formal education in the use 
of desensitization as an intervention for sensitivity to light and sound in youth with 
headaches. In fact, the lack of empirical evidence to guide occupational therapists in the 
treatment of headache-related sensitivities in children and adolescents presents as a major 
gap in the practice area of pediatric chronic pain. This knowledge gap has major clinical 
implications: if these sensitivities are left untreated, it is likely that youth with chronic 
headache disorders will continue to avoid daily activities in which they may be subjected 
to light or sound stimuli. As discussed thoroughly in Chapter 2, avoidance behavior may 
ultimately lead to sustained functional disability and reduced engagement in 
developmentally necessary occupations such as activities of daily living, education, 
leisure, and social participation (Shulman et al, 2020; Strine et al., 2006. Given these 
concerns, there is a clear need for guidance on the treatment of youth with headache-
related sensitivities and elucidation of the role which occupational therapists can play in 
treatment for this disorder. 
Pediatric Auditory and Visual Exposure (PAVE) was developed to directly 




headache-related light and sound sensitivities. PAVE is rooted in well-established 
theories of chronic pain and based on evidence-informed, non-pharmacological chronic 
pain treatment. PAVE utilizes a graded exposure-based approach to gradually and 
repeatedly introduce participants to light and sound stimuli in a controlled and systematic 
manner in the presence of a trained clinician. Over the course of the intervention, PAVE 
participants gradually reintegrate into previously avoided activities within their home, 
community, and school environments. 
Implementing PAVE may require occupational therapists to adjust their 
intervention strategy to a potentially counterintuitive approach to patient care. 
Specifically, occupational therapists will need to shift away from intervention strategies 
rooted in adaptation and modification, and move towards a functional restorative 
approach (AOTA, 2020). As discussed in the Occupational Therapy Practice Framework 
(4th Ed.; AOTA, 2020), occupational therapists are trained to understand the 
environmental context in which their client desires to function, which remains quite 
relevant in PAVE. However, in most clinical cases, occupational therapists then use their 
clinical skills to make adaptations and modifications, based on barriers in the 
environmental context, in order to develop the least restrictive environment for the client. 
In the treatment of pediatric chronic headache, that particular intervention approach (i.e., 
adaptation/modification) will likely lead to continued opportunities for clients to avoid 
light and sound stimuli. Instead, using PAVE, occupational therapists will need to adopt a 
restorative approach to facilitate their client’s reintegration into previously avoided 




PAVE is undoubtedly an innovative intervention, as it is the first formal, 
standardized treatment of light and sound sensitivities in youth with chronic headache. 
However, the majority of occupational therapists possess the fundamental skills needed to 
implement this intervention. For instance, occupational therapists are familiar with 
sensory integration, a clinical approach commonly used to treat sensory defensiveness 
(Bundy & Lane, 2020) and which follows a protocol quite similar to desensitization. 
Additionally, given their training in activity analysis, occupational therapists have a keen 
understanding of the demands of the client’s meaningful occupations from many 
perspectives, including a sensory standpoint. Success with the PAVE intervention is 
predicated upon the ability of the clinician to pull from these and other empirically 
supported, discipline-specific skill sets.  
In sum, the development and validation of this novel intervention demonstrates 
that, with the requisite foundational knowledge and a committed focus on functional 
restoration, occupational therapists are well-equipped to treat the headache-related 
symptoms experienced by youth with chronic headache disorders. PAVE provides a 
structured intervention “roadmap” that occupational therapists will find easy to 
implement as well as consistent with their training and experience. In fact, the various 
skill sets employed by occupational therapists more broadly are uniquely suited to 
provide the PAVE intervention in an effective, client-centered manner. Perhaps even 
more significantly, the PAVE intervention utilizes the client’s own meaningful 
occupations to facilitate the therapy process. This emphasis and reliance on the client’s 




therapy profession. Taken together, the PAVE intervention offers occupational therapists 






APPENDIX A: Executive Summary 
Introduction 
Pediatric headache disorders are a global health concern, particularly among 
youth, where 60% report persistent pain and related symptoms for more than three 
months (Abu-Arafeh et al., 2010). In addition to the pain itself, youth with headache 
disorders commonly share that sensitivity to light and sound (known as photophobia and 
phonophobia among headache specialists) as associated symptoms and/or triggers of their 
headaches (Hayne & Martin, 2019; Neut et al., 2012). Research also suggests that youth 
with chronic headache disorders experience considerable functional disability; that is, 
they demonstrate reduced participation in developmentally necessary and appropriate 
activities such as self-care, school, leisure/recreation, and socialization. Taken together, 
youth with headache are also at heightened risk for sustained functional disability that 
results from avoiding environments/activities that may trigger/worsen headaches 
(Langdon & DiSabella, 2017; Shulman et al., 2020a; Strine et al., 2006), including those 
with bright lights or loud sounds. 
Overview of Problem 
Recent evidence-based research has advanced the field’s understanding of the 
potential sources of light and sound sensitivity as it relates to the experience of 
headaches, that is, central sensitization of the nervous system (Nahman-Averbuch et al., 
2019; Shulman et al., 2020b). Yet, specifically how to address these potential sources 
appropriately and effectively is much less clear (Digre & Brennan, 2012). As a result, 




decades, avoiding headache triggers through “lifestyle modifications” was a standard 
component of medical advice for the treatment of chronic headaches in both adults and 
youth (WHO, 2006, 2014). However, emerging evidence-based literature suggests that 
modifications, such as avoiding bright lights or loud sounds, may inadvertently maintain 
headache-related symptoms and reinforce more circumscribed participation in 
occupations (Martin et al., 2014). In fact, Martin and colleagues (2014) purported that 
adults with chronic headache disorders may be better served by engaging in exposure to 
light and sound stimuli through desensitization in order to reduce both functional 
disability and pain-related symptoms. While research is growing to address these issues 
more efficaciously in adults, interventions for youth with chronic headache disorders are 
lacking. 
Unfortunately, the lack of established evidence-based interventions to guide 
clinicians in exposure-based treatment of headache-related sensitivities in youth presents 
serious clinical implications. If these sensory sensitivities are left untreated, youth with 
chronic headache disorders may continue to avoid daily activities in which they may be 
subjected to light or sound stimuli. This has considerable subsequent impact upon a 
child’s overall psychosocial well-being, as well as their participation and engagement in 
developmentally normative, expected, and valued activities (Langdon & DiSabella, 2017; 
Shulman et al., 2020a). 
Existing Literature-Base 
The pathway from headache-related light/sound sensitivities, through fear and 




(FAM) (Vlaeyen & Linton, 2000). The FAM is a well-established and widely accepted 
theoretical model that provides the foundation for numerous clinical interventions for 
chronic pain (Vlaeyen et al., 2012). It portrays a well-defined, circular pathway from the 
original onset of perceived pain, through fear and avoidance, to functional disability, and 
looping back again, depicting the cyclical nature of chronic pain when untreated. While 
initially developed to explain the emergence and persistence of pain-related disability in 
adults, the FAM has been adapted and validated in the pediatric chronic pain population 
(Simons & Kaczynski, 2012). 
According to the FAM, the key to breaking the cycle of pain-related disability is 
confronting previously avoided activities through gradual exposure. In adults with 
chronic pain (e.g., lower back pain, complex regional pain syndrome), interventions that 
entail graded exposure to previously avoided movements and activities have been studied 
for decades and have long demonstrated efficacy in reducing functional disability and 
pain intensity among participants (Vlaeyen et al., 2012). Studies utilizing graded 
exposure techniques in youth with chronic pain disorders have more recently emerged 
(e.g., Lalouni et al., 2016; Simons et al., 2020; Wicksell et al., 2006, 2008) and each 
report significant reductions in functional disability among youth with chronic pain after 
exposure-based interventions were employed. Still, no such exposure-based interventions 
have been examined among youth with chronic headache disorders and their sensory 
sensitivities.  
Addressing the Problem: Overview of Intervention 




gap in literature by creating an empirically validated, exposure-based protocol for treating 
light and sound sensitivities in youth with chronic headache disorders. It is rooted in 
well-established theories and models of chronic pain (i.e., FAM, classical conditioning, 
systematic desensitization) and is based on evidence-informed, non-pharmacological 
treatment of chronic pain. PAVE utilizes a graded exposure-based approach to introduce 
participants gradually and repeatedly to light and sound stimuli in a controlled and 
systematic manner in the presence of a trained clinician. Over the course of the 
intervention, PAVE aims to reduce sensitivity to light and sound, to decrease pain 
intensity, and to help participants gradually reintegrate into previously avoided activities 
within their home, community, and school environments.  
Recommendations for Implementation 
Originally developed for use by occupational therapists working within intensive 
interdisciplinary pediatric pain treatment (IIPT) programs, the PAVE treatment manual 
was written to allow clinicians to employ a systematic and evidence-based approach to 
address phonophobia and photophobia in youth. In addition, it allows clinicians to 
generalize the intervention to other occupational therapy (OT) treatment settings such as 
outpatient OT clinics and school-based OT services. In fact, while the modules/sessions 
are able to meet the intensive pace of a typical IIPT program, clinicians interested in 
utilizing PAVE will immediately notice the adaptability and usability that this 
intervention offers. For example, clinicians implementing PAVE within IIPT settings may 
administer hour-long sessions, up to five times per week, over the course of four to six 




six modules, there is no set number of sessions devoted to each module. This flexibility 
of administration allows the clinician to progress at a clinically advisable appropriate 
pace, given consideration to both the treatment setting and participant without 
compromising fidelity to the treatment objectives. Clinicians treating youth with 
headache-related sensitivities to light and sound can easily access the treatment manual 
and secure the requisite training to deliver this intervention in their own practice by 
contacting this author. This author and the original PAVE clinicians remain available for 
assistance to address barriers to the implementation of PAVE at the individual, 
departmental, and institutional level. 
Through substantial and strategic dissemination efforts at the national and 
international level over the next few years, we anticipate considerable growth in the 
number of programs that adopt PAVE as standard practice and the number of individual 
clinicians trained to provide the intervention. Subsequently, with more occupational 
therapists utilizing this intervention, physicians caring for youth with chronic headache 
disorders will have more referral options. Further, because PAVE directly aligns with the 
functional restorative approach recommended for the management of pediatric chronic 
pain conditions, referring physicians can feel confident in recommending this non-
pharmacological, evidence-based intervention to treat headache-related sensitivities. 
Physicians interested in obtaining a list of treatment programs and outpatient providers 
that offer PAVE conducted by trained occupational therapists are encouraged to contact 






      Auditory and visual sensitivities are often comorbid symptoms of pediatric 
headache disorders. These symptoms can lead to a cycle of disability if left untreated as 
youth avoid and disengage from roles, routines, and activities in which they fear exposure 
to certain light or sounds. Therefore, previous medical guidance which recommended that 
youth to avoid light and sound stimuli may inadvertently lead to exacerbation and 
maintenance of these headache-related sensitivities. PAVE was developed to confront 
these stimuli and reduce these sensitivities.  
      PAVE is a manualized, evidence-based intervention that utilizes a graded 
exposure approach to treat headache-related light and sound sensitivities with the 
overarching goal of improving function and wellness in youth with chronic headache 
disorders. A recent randomized clinical trial conducted by this author determined PAVE 
to be a feasible and effective non-pharmacological, exposure-based intervention in IIPT 
settings for youth with headache-related light and sound sensitivities that interfere with 
functioning. Results from this study indicated PAVE is effective in significantly reducing 
sensitivity to light and/or sound, functional disability, and overall pain intensity in youth 
with chronic headache disorders who are receiving treatment in IIPT settings. Clinicians 
specializing in the treatment of pediatric chronic headache both within and outside of 
IIPT settings should strongly consider the utilization of PAVE within their repertoire of 
interventions. Equally important, physicians treating pediatric chronic headache should 
strongly consider referring youth with this presentation to IIPT and/or outpatient OT to 
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Pediatric Auditory & Visual Exposure (PAVE): Module I 
 
Purpose of Module: Get to know Patient through rapport building and evaluation. Provide 
general information about pediatric chronic headache treatment, the role of occupational 
therapy in that treatment, and this specific intervention.  
 
Materials Needed: 
Pediatric Pain-Related Light & Sound Sensitivity Questionnaires 
Functional Disability Inventory (FDI) 
Headache-Impact Test (HIT-6) 
Visual Analogue Scale-Pain Intensity (VAS) 
Fear-Avoidance Model for Youth handout 
Exposure Graph handout 
Environments/Stimuli List 
 
Estimated Module Length: (1) 60-minute session 
 
Module Objectives:   
1. Build rapport and establish a working alliance with Patient 
2. Describe occupational therapy & its role in chronic headache treatment 
3. Conduct evaluation and gather additional information 
4. Provide psychoeducation on PAVE treatment approach 
5. Assign at-home tasks for next session 
 
Module Content: 
1. Build rapport and establish a working alliance with Patient 
• Occupational Therapist (OT) uses casual conversation to build rapport, create a 
positive relationship, and help Patient to feel at ease. OT listens with empathy, 
warmth, and respect.  
• OT responds to any questions about treatment. OT reflects concerns without 
judgment.  
 
2. Describe occupational therapy & its role in chronic headache treatment 
• OT describes the purpose/mission of occupational therapy.  
• OT describes the role of occupational therapy in the treatment of chronic headaches.  
 
3. Conduct intervention-specific evaluation and gather additional information 
• OT invites Patient to complete the Pediatric Pain-Related Light & Sound Sensitivity 
Questionnaires, Functional Disability Inventory (FDI), Headache Impact Test (HIT-6), 
and Visual Analog Scale (VAS)-Pain Intensity Ratings via online secure system.  
• OT gathers additional information about light and sound sensitivities by reviewing 







4. Provide education on PAVE treatment approach 
• OT explains why clinicians do not ask about pain level during PAVE treatment 
sessions.  
• OT describes consequences of avoiding vs. approaching environments/stimuli that 
may impact headaches. OT uses a modified version of the Fear-Avoidance Model 
(Vlaeyen & Linton, 2000) to demonstrate the impact on Patient’s headache 
experience. OT may offer additional examples (e.g., spinning as a child vs. adult) 




• OT discusses graded exposure broadly, explaining the rationale for this treatment 
approach. OT utilizes visual aid (i.e., Exposure Graph that follows) to demonstrate 






• OT describes what graded exposure may look like for Patient, using examples 
gleaned during the evaluation.  
• OT acknowledges and validates apprehension about this new approach, and offers 
reassurance about the safety, appropriateness, and potential benefits for 
functioning.  
 
5. Assign at-home tasks for next session 
• OT asks Patient to observe and take note of their behavior in their home and 
community environments between sessions, looking for environments/stimuli that are 
avoided and/or particularly challenging.  









Pediatric Auditory & Visual Exposure (PAVE): Module II 
 
Purpose of Module: Continue to build the working alliance and psychoeducational 
foundation for intervention. Lay the groundwork for graded exposures by identifying target 
areas and orienting Patient to the general procedure.  
 
Materials Needed: 
Blank Active Coping List 
Environments/Stimuli List  
Completed Light/Sound Sensitivity Questionnaires (PPLSS, PPSSS) 
Sample Activity Ladder 
Two (2) Blank Activity Ladders 
Exposure Progression Visual (for OT use only) 
 
Estimated Module Length: (1) 60-minute session 
 
Module Objectives:   
1. Maintain working alliance  
2. Provide psychoeducation about active coping strategies 
3. Identify avoided/challenging environments and stimuli 
4. Create first activity ladder 
5. Explain the graded exposure process  
6. Assign at-home tasks for next session  
 
Module Content: 
1. Maintain working alliance 
• OT begins the session with a focus on re-establishing rapport and solidifying the 
working alliance. It is worthwhile for OT to devote time to maintaining trusting 
relationship with Patient, particularly given the nature of graded exposure. Casual 
conversation, humor, and other means of building rapport are employed based on 
Patient’s emotional and psychological status. 
• OT ensures ongoing agreement with Patient regarding treatment goals and 
approach. 
• OT provides brief review of the last session and re-opens the invitation for Patient 
to ask questions and/or share concerns about their experiences that may have come 
up between sessions. OT reflects any concerns without judgment, offering 
reassurance or additional information as appropriate.  
 
2. Provide psychoeducation on active coping strategies 
• OT provides psychoeducation on the differences between acute pain and chronic 
pain.  
• OT provides psychoeducation on the use of active (vs. passive) coping strategies for 




• OT reviews the rationale for use of active coping strategies during graded 
exposure; namely, to facilitate the exposure task (rather than to reduce or eliminate 
pain in the moment).   
• OT and Patient collaboratively generate a bank of coping strategies to choose from 
when conducting exposures, including distractions, stretches/exercises, relaxation 
techniques, cognitive strategies, and plans for timed, natural, and visual breaks. 
These should be listed on the Active Coping List worksheet.  
 
3. Identify avoided/challenging environments and stimuli 
• First, OT and Patient review first subsection of the Environments/Stimuli List that 
Patient initiated between sessions.  
• OT invites Patient to spontaneously list any additional avoided and/or challenging 
environments and stimuli they face in their current activities, as they relate to 
headaches. OT then offers suggestions based upon Patient’s Module I questionnaire 
and interview, as well as commonly avoided environments/stimuli. These are added 
to the second subsection of the Environments/Stimuli List.  
• OT invites Patient to select/circle the six “most important” environments/stimuli from 
either subsection. Patient’s selections can be based upon: 
• Which contribute to the most functional disability/interference in daily life.  
• Which environments/stimuli are most meaningful to Patient. 
• Another criterion designated by Patient. 
• OT invites Patient to rank order the selected items from least (1) to most (6) 
challenging on the third subsection of the Environments/Stimuli List.   
• OT explains how the Environments/Stimuli List will serve as the “game plan” for 
upcoming sessions.  
 
4. Create first activity ladder 
• Using item #1 from Patient’s Environments/Stimuli List (i.e., item that Patient identifies 
as LEAST difficult from the rank-ordered list), OT and Patient collaborate to create 
Activity Ladder #1.  
• This (metaphorical) ladder provides a visual representation for progression 
through various graded exposure tasks that will move Patient from avoiding 
the environment/stimulus toward being able to tolerate it more effectively. 
Each rung of the ladder represents an exposure task.  
• OT and Patient can refer to Sample Activity Ladder as needed to guide the 
process. 
• Patient indicates what they are currently able to tolerate/perform relative to the 
environment/stimuli, writing this on the bottom rung of Activity Ladder #1.  
• E.g., for computer screen tolerance, Patient may write, “Tolerating 5 minutes 
of computer/tablet screen use at 50% reduced brightness.”  
• Patient indicates what they ultimately want to be able to tolerate/perform relative 
to the environment/stimuli, writing this on the top rung of Activity Ladder #1. 
• E.g., for computer screen tolerance, Patient may write, “Tolerating 2 hours of 




• For the intermediate steps, OT explains concept of identifying the “just right 
challenge” when moving from one rung to the next. OT explains various ways tasks 
can be broken down, such as intensity, frequency, type, and duration of the graded 
exposure task. Then, OT assists Patient in identifying into small, workable steps to 
which Patient will gradually be exposed and adds these the middle rungs of 
Activity Ladder #1.  
• E.g., for computer screen tolerance, exposures may be progressed with 
regard to time on screen, screen brightness, desirability of task being 
completed while on screen, etc.   
 
5. Explain the graded exposure process.  
• OT describes steps to be taken for each task, following the Exposure Progression 
Visual below:   
 
• OT and Patient will identify which task will be 
used for exposure, beginning with least difficult.   
• OT and Patient will choose appropriate 
active coping strategies to facilitate the task 
(reviewing psychoeducation on using active 
coping strategies as needed).  
• OT and Patient will conduct exposure as 
planned. 
• OT will offer prompts for coping if needed 
and observe Patient’s pain behaviors.  
• When complete, OT will ask Patient to reflect 
on the perceived difficulty of the task (easy, 
medium, or hard). 
• Depending on Patient’s response, OT and 
Patient will progress to the next rung, or repeat the exposure task as needed.  
• OT explains that the eventual goal is to have multiple activity ladders operating at 
one time.  
• OT notates differences in types of exposures (constant vs. isolated tasks), and 
settings in which exposures will be conducted (home vs. clinic). OT responds to 
Patient’s questions about process.  
 
6. Assign at-home tasks for next session  
• OT asks Patient to brainstorm and attempt to complete Activity Ladder #2 with 
environment/stimulus #2, to be reviewed/edited with OT support in next session.   
• OT asks Patient to bring in any materials needed for tasks on Activity Ladders #1 





Pediatric Auditory & Visual Exposure (PAVE): Module III 
 
Purpose of Module: Plan and execute the least difficult exposure tasks targeting Patient’s 
light and/or sound sensitivities, build confidence via practice and use of coping strategies, 
and review successes and challenges.  
 
Materials Needed: 
Patient’s Completed Activity Ladders #1 & #2 
Patient’s Completed Active Coping List 
Clinician Tips for Successful Exposures (for OT use only) 
Blank At-Home Exposure Plan worksheets 
Additional Blank Activity Ladders 
 
Estimated Module Length: (2–3) 60-minute sessions 
 
Module Objectives:   
1. Maintain working alliance 
2. Review at-home tasks 
3. Conduct initial (least difficult) exposure tasks 
4. Acknowledge progress and determine next steps 
5. Assign at-home tasks for next session 
 
Module Content: 
1. Maintain working alliance 
• OT begins the session with a focus on re-establishing rapport and solidifying the 
working alliance. It is worthwhile for OT to devote time to maintaining trusting 
relationship with Patient, particularly given the nature of graded exposure. Casual 
conversation, humor, and other means of building rapport are employed based on 
Patient’s emotional and psychological status. 
• OT ensures ongoing agreement with Patient regarding treatment goals and 
approach.  
• OT provides brief review of the last session and re-opens the invitation for Patient 
to ask questions and/or share concerns about their experiences that may have come 
up between sessions. OT reflects any concerns without judgment, offering 
reassurance or additional information as appropriate.  
 
2. Review at-home tasks 
• If this is the first session of Module III:  
• OT reviews Patient’s Activity Ladder #2, offering feedback and modifying 
accordingly to ensure appropriate progression between ladder rungs. If 
ladder is incomplete, do so in session. 




• OT and Patient review At-Home Exposure Plan worksheets. Troubleshoot 
challenges and barriers to success.  OT offers positive reinforcement for 
exposure tasks completed.  
 
3. Conduct initial (least difficult) exposure tasks 
• Using Patient’s Activity Ladders #1 & #2 as the guide, follow Exposure Progression 
Visual (outlined in Module II and reviewed below) to complete all planned exposure 
tasks.  
• OT and Patient identify which task will be used for 
exposure, beginning with least difficult.   
• OT and Patient choose appropriate active coping 
strategies to facilitate task (reviewing psychoeducation 
as needed).  
• OT and Patient will conduct exposure as planned. 
• OT offers coping prompts and observes Patient’s 
behavior.  
• When complete, Patient reflects on perceived 
difficulty of task (i.e., easy, medium, or hard). 
• Depending on response, progress to the next rung of 
the ladder OR repeat the same exposure task as needed. 
• OT should review Clinician Tips for Successful Exposures prior to each session. OT 
may also reference as needed during exposure tasks for general guidance and 
troubleshooting.  
• Given the varying nature of exposure tasks, repetition within a single session may 
not always be possible. In this event, OT and Patient can combine/alternate between 
Activity Ladder #1 & #2 as needed to accommodate the duration of a single session 
and/or plan for at-home repetition. 
• Using clinical judgement, exposures continue until Activity Ladders #1 & #2 are 
completed.  
 
4. Acknowledge progress and determine next steps 
• At the conclusion of ALL sessions in Module III:  
• Reserve sufficient time to acknowledge achievements and praise Patient’s 
participation and progress thus far, relative to their overall goals.  
• For the final session of Module III only: 
• When nearing the completion of Activity Ladder #1 & #2, OT and Patient 
collaboratively develop Activity Ladder #3 in session with 
environment/stimulus #3 from Patient’s Environments/Stimuli List, following 
the steps described in Module II.  
 
5. Assign at-home tasks for next session 
• Between ALL sessions of Module III:  
o OT asks Patient to bring in any materials needed for tasks on Activity 




o OT and Patient plan for at-home practice of selected exposure tasks, for 
continuity between every session. For each selected task, OT and Patient 
complete an At-Home Exposure Plan worksheet, which details the nature of 
the task itself and coping strategies to be employed. OT prompts Patient to 
document perceived difficulty/response to task as well as any additional 
feedback about the experience on this/these worksheet(s).  
• At the end of the final session of Module III only: 
o OT asks Patient to brainstorm and attempt to complete Activity Ladder #4 
with environment/stimulus #4, to be reviewed/edited with OT support in 
next session.   
o OT asks Patient to bring in any materials needed for tasks on Activity 





Pediatric Auditory & Visual Exposure (PAVE): Module IV 
 
Purpose of Module: Plan and execute moderately difficult exposure tasks targeting 
Patient’s light and/or sound sensitivities, build confidence via practice and use of coping 
strategies, and review successes and challenges.  
 
Materials Needed: 
Patient’s Completed Activity Ladders #3 & #4  
Patient’s Completed Active Coping List 
Clinician Tips for Successful Exposures (for OT use only) 
Blank At-Home Exposure Plan worksheets 
Additional Blank Activity Ladders 
 
Estimated Module Length: (2–3) 60-minute sessions 
 
Module Objectives:   
1. Maintain working alliance 
2. Review at-home tasks 
3. Conduct moderately difficult exposure tasks 
4. Acknowledge progress and determine next steps 
5. Assign at-home tasks for next session 
 
Module Content: 
1. Maintain working alliance 
• OT begins the session with a focus on re-establishing rapport and solidifying the 
working alliance. It is worthwhile for OT to devote time to maintaining trusting 
relationship with Patient, particularly given the nature of graded exposure. Casual 
conversation, humor, and other means of building rapport are employed based on 
Patient’s emotional and psychological status. 
• OT ensures ongoing agreement with Patient regarding treatment goals and 
approach.  
• OT provides brief review of the last session and re-opens the invitation for Patient 
to ask questions and/or share concerns about their experiences that may have come 
up between sessions. OT reflects any concerns without judgment, offering 
reassurance or additional information as appropriate.  
 
2. Review at-home tasks 
• For the first session of Module IV only:  
• OT reviews Patient’s Activity Ladder #4, offering feedback and modifying 
accordingly to ensure appropriate progression between ladder rungs. If 
ladder is incomplete, do so in session. 




• OT and Patient review At-Home Exposure Plan worksheets. Troubleshoot 
challenges and barriers to success.  OT offers positive reinforcement for 
exposure tasks completed.  
 
3. Conduct moderately difficult exposure tasks 
• Using Patient’s Activity Ladders #3 & #4 as guides, follow Exposure Progression 
Visual (outlined in Module II and reviewed below) to complete all planned exposure 
tasks. 
• OT and Patient identify which task will be used for 
exposure, beginning with least difficult.   
• OT and Patient choose appropriate active coping 
strategies to facilitate task (reviewing psychoeducation 
as needed).  
• OT and Patient will conduct exposure as planned. 
• OT offers coping prompts and observes Patient’s 
behavior.  
• When complete, Patient reflects on perceived 
difficulty of task (i.e., easy, medium, or hard). 
• Depending on response, progress to the next rung of 
the ladder OR repeat the same exposure task as needed. 
• OT should review Clinician Tips for Successful Exposures prior to each session. OT 
may also reference as needed during exposure tasks for general guidance and 
troubleshooting.  
• Given the varying nature of exposure tasks, repetition within a single session may 
not always be possible. In this event, OT and Patient can combine/alternate between 
Activity Ladder #3 & #4 as needed to accommodate the duration of a single session 
and/or plan for at-home repetition. 
• Using clinical judgement, exposures continue until Activity Ladders #4 & #4 are 
completed.  
 
6. Acknowledge progress and determine next steps 
• At the conclusion of ALL sessions in Module IV:  
• Reserve sufficient time to acknowledge achievements and praise Patient’s 
participation and progress thus far, relative to their overall goals.  
• For the final session of Module IV only: 
• OT and Patient collaboratively develop Activity Ladder #5 in session with 
environment/stimulus #5 from Patient’s Environments/Stimuli List, following 
the steps described in Module II.  
 
7. Assign at-home tasks for next session 
• Between ALL sessions of Module IV:  
o OT asks Patient to bring in any materials needed for tasks on Activity 




o OT and Patient plan for at-home practice of selected exposure tasks, for 
continuity between every session. For each selected task, OT and Patient 
complete an At-Home Exposure Plan worksheet, which details the nature of 
the task itself and coping strategies to be employed. OT prompts Patient to 
document perceived difficulty/response to task as well as any additional 
feedback about the experience on this/these worksheet(s).  
• At the end of the final session of Module IV only: 
o OT asks Patient to brainstorm and attempt to complete Activity Ladder #6 
with environment/stimulus #6, to be reviewed/edited with OT support in 
next session.   
o OT asks Patient to bring in any materials needed for tasks on Activity 





Pediatric Auditory & Visual Exposure (PAVE): Module V 
 
Purpose of Module: Plan and execute most challenging exposure tasks targeting Patient’s 
light and/or sound sensitivities, build confidence via practice and use of coping strategies, 
and review successes and challenges.  
 
Materials Needed: 
Patient’s Completed Activity Ladders 5 & 6  
Patient’s Completed Active Coping List 
Clinician Tips for Successful Exposures (for OT use only) 
Blank At-Home Exposure Plans 
 
Estimated Module Length: (2–3) 60-minute sessions 
 
Module Objectives:   
1. Maintain working alliance 
2. Review at-home tasks 
3. Conduct most challenging exposure tasks 
4. Acknowledge progress and determine next steps 
5. Assign at-home tasks for next session 
 
Module Content: 
1. Maintain working alliance 
• OT begins the session with a focus on re-establishing rapport and solidifying the 
working alliance. It is worthwhile for OT to devote time to maintaining trusting 
relationship with Patient, particularly given the nature of graded exposure. Casual 
conversation, humor, and other means of building rapport are employed based on 
Patient’s emotional and psychological status. 
• OT ensures ongoing agreement with Patient regarding treatment goals and 
approach.  
• OT provides brief review of the last session and re-opens the invitation for Patient 
to ask questions and/or share concerns about their experiences that may have come 
up between sessions. OT reflects any concerns without judgment, offering 
reassurance or additional information as appropriate.  
 
2. Review at-home tasks 
• For the first session of Module V only:  
• OT reviews Patient’s Activity Ladder #6, offering feedback and modifying 
accordingly to ensure appropriate progression between ladder rungs. If 
ladder is incomplete, do so in session. 
• For ALL sessions of Module V:  
• OT and Patient review At-Home Exposure Plan worksheets. Troubleshoot 
challenges and barriers to success.  OT offers positive reinforcement for 




3. Conduct most challenging exposure tasks 
• Using Patient’s Activity Ladders #5 & #6 as the guide, follow Exposure Progression 
Visual (outlined in Module II and reviewed below) to complete all planned exposure 
tasks. 
• OT and Patient identify which task will be used for 
exposure, beginning with least difficult.   
• OT and Patient choose appropriate active coping 
strategies to facilitate task (reviewing psychoeducation 
as needed).  
• OT and Patient will conduct exposure as planned. 
• OT offers coping prompts and observes Patient’s 
behavior.  
• When complete, Patient reflects on perceived 
difficulty of task (i.e., easy, medium, or hard). 
• Depending on response, progress to the next rung of 
the ladder OR repeat the same exposure task as needed. 
• OT should review Clinician Tips for Successful Exposures prior to each session. OT 
may also reference as needed during exposure tasks for general guidance and 
troubleshooting.  
• Given the varying nature of exposure tasks, repetition within a single session may 
not always be possible. In this event, OT and Patient can combine/alternate between 
Activity Ladder #5 & #6 as needed to accommodate the duration of a single session 
and/or plan for at-home repetition. 
• Using clinical judgement, exposures continue until Activity Ladders #5 & #6 are 
completed.  
 
8. Acknowledge progress and determine next steps 
• At the conclusion of ALL sessions in Module V:  
o Reserve sufficient time to acknowledge achievements and praise Patient’s 
participation and progress thus far, relative to their overall goals.  
 
9. Assign at-home tasks for next session 
• For all but the final session of Module V:  
o OT asks Patient to bring in any materials needed for tasks on Activity 
Ladders #5 & #6 to the next session.  
• Between ALL sessions of Module V:  
o OT and Patient plan for at-home practice of selected exposure tasks, for 
continuity between every session. For each selected task, OT and Patient 
complete an At-Home Exposure Plan worksheet, which details the nature of 
the task itself and coping strategies to be employed. OT prompts Patient to 
document perceived difficulty/response to task as well as any additional 
feedback about the experience on this/these worksheet(s).  




o OT asks Patient to complete the four standardized questionnaires completed 
during Module I: Light & Sound Sensitivity Questionnaires, Functional 
Disability Inventory, Headache-Impact Test, and Visual Analogue Scale-Pain 





Pediatric Auditory & Visual Exposure (PAVE): Module VI 
 




Patient’s Completed Activity Ladders #1–6  
T1 vs. T2 Comparison of Pediatric Pain-Related Light & Sound Sensitivity Questionnaires 
T1 vs. T2 Comparison of Functional Disability Inventory (FDI) 
T1 vs. T2 Comparison of Headache-Impact Test (HIT-6) 
T1 vs. T2 Comparison of Visual Analogue Scale-Pain Intensity (VAS) 
Blank Activity Ladders  
Blank At-Home Exposure Plan worksheets 
 
Estimated Module Length: (1) 60-minute session 
 
Module Objectives:   
1. Maintain working alliance 
2. Review at-home tasks 
3. Review overarching successes and challenges 
4. Brainstorm next steps  




1. Maintain working alliance 
• OT begins the session with a focus on re-establishing rapport and solidifying the 
working alliance. It is worthwhile for OT to devote time to maintaining trusting 
relationship with Patient, particularly given the nature of graded exposure. Casual 
conversation, humor, and other means of building rapport are employed based on 
Patient’s emotional and psychological status. 
• OT provides brief review of the last session and re-opens the invitation for Patient 
to ask questions and/or share concerns about their experiences that may have come 
up between sessions. OT reflects any concerns without judgment, offering 
reassurance or additional information as appropriate.  
 
2. Review at-home tasks 
• OT and Patient review progress on At-Home Exposure Tasks, using completed 
worksheets. Troubleshoot any challenges/barriers to success and offer positive 
reinforcement for tasks completed. 
 
3. Discuss overarching successes and challenges 
• Using Completed Activity Ladders as a guide for feedback, OT and Patient review 




engagement, participation, and courage as appropriate.  
• OT and Patient acknowledge any challenges faced throughout treatment and 
identify potential solutions going forward.  
• OT shares Patient’s self-reported change, using the T1 vs. T2 Comparisons of all 
survey questionnaires. 
 
4. Brainstorm next steps 
• OT engages Patient in discussion around future goals, additional 
environments/stimuli to challenge via graded exposure, and brainstorms potential 
plans for continued progression.  
• OT provides Patient with additional Blank Activity Ladders and Blank At-Home 
Exposure Plan worksheets to guide continued progression at home independently, 
as desired.   
 
5. Elicit feedback and terminate treatment 
• OT elicits informal feedback from Patient about their experience of the PAVE 
program.  





































At-Home Exposure Plans 
Date:         From Ladder # 
 










Repeat X _________  (max of 3) 
 
Circle ONE for each exposure: 
 
1. Easy     Medium     Hard  
 
2. Easy     Medium     Hard  
 








Date:         From Ladder # 
 










Repeat X _________ (max of 3) 
 
Circle ONE for EACH exposure: 
 
1. Easy     Medium     Hard  
 
2. Easy     Medium     Hard  
 























APPENDIX F: Clinician Tips for Successful Exposures 
Tips for Successful Exposure SET-UP 
- Be specific about the task. Delineate the time, frequency, intensity, etc. as needed.  
- Do not rush or omit the selection of coping strategies. This step is critical to success.  
- Ensure that Patient selects appropriate strategies for each individual exposure. This 
will likely vary by the nature of the task. 
o Appropriate coping strategies are those that are likely to be effective, 
productive, and adequate for the exposure task. 
o Inappropriate coping strategies are those that:  
§ Directly or indirectly interfere with the execution of the exposure 
task.  
§ Are passive in nature and/or facilitate avoidance of the exposure 
task. 
§ Are not sufficient to manage task-associated discomfort/distress 
(i.e., there is a poor match between the intensity of the task and the 
intensity of the coping strategy). 
§ Are known to be non-preferred for the patient. 
- Prior to start of exposure, ensure that Patient has a calm body and demeanor.  
- Use behavioral principles of reinforcement to motivate engagement, as needed 
and appropriate.  
 
When to REPEAT vs. PROGRESS an exposure:  
- The general rule-of-thumb is:  
o To progress when Patient describes task as easy or medium. 
o To repeat when Patient describes task as hard. 
- However, use your clinical judgment based upon observation of pain behaviors, 
coping, etc.  
- Look for opportunities wherein momentum can facilitate progression. Use praise 
and remind Patient of prior successes.  
 
How to manage pain behaviors: 
- Patients learn to be avoidance ninjas! Here’s what to watch for DURING 
exposures:  
o Holding or rubbing eyes, temples, forehead, etc.  
o Repositioning 
o Zoning out/Staring 
o Covering ears 
o Moving away from light/sound source 
o Facial grimacing, wincing, squinting 
o Vocalizations (e.g., moaning, sighing) 
o Verbal complaints or questions about time remaining in exposure task  
o Delay of exposure initiation (e.g., asking questions, chatting, negotiating, 
restroom use) 




- If a Patient is having a difficult time (i.e., demonstrating numerous pain behaviors):  
o Make behavioral expectations clear at the outset, particularly if using 
behavior management strategies (e.g., let Patient know ahead of time that 
you plan to restart the clock if verbal pain behaviors are demonstrated).   
o Set firm limits on delays.  
o When pain behaviors are non-verbal:  
§ Attempt to engage Patient in their selected coping strategies, while 
the exposure continues.  
§ If ineffective, pause the exposure to rethink use of coping strategies 
with Patient; then, retry.  
§ If unable to progress on task, even with adequate coping plan, 
break identified task into smaller intermediate steps (e.g., if 
jumping from 5 minutes to 10 minutes, offer 7.5 minutes instead). 
This ensures forward progression vs. regression.  










Not doing the things 
I want/need to do;                   
Feeling sad or 
cranky
Lights and/or sounds 
bother my headache
Unhelpful thoughts 
about lights and/or 
sounds
Worries about lights 
and/or sounds
Avoiding or changing 












PAVEing a Path to Wellness & Functioning 




APPENDIX H: Exposure Graph 
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